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PREFACE 

The California Energy Commissionõs Energy Research and Development Division supports 

energy research and development programs to spur innovation in  energy efficiency, renewable 

energy and advanced clean generation, energy -related environmental protection, energy 

transmission and distribution and transportation.  

In 2012, the Electric Program Investment Charge (EPIC) was established by the California Public 

Utilities Commission to fund public investments in research to create and advance new energy 

solution s, foster regional innovation and bring ideas from the lab to the marketplace. The 

California Energy Commission and the stateõs three largest investor -owned utilities ð Pacific Gas 

and Electric Company, San Diego Gas & Electric Company , and Southern California Edison 

Company ð were selected to administer the EPIC funds and advance novel technologies, tools , 

and strategies that provide benefits to thei r electric ratepayers.  

The Energy Commission is committed to ensuring public participati on in its research and 

development programs that  promote greater reliability, lower costs , and increase safety for the 

California electric ratepayer and include:  

Å Prov iding societal benefits.  

Å Reducing greenhouse gas emission s in the electricity sector a t the lowest possible cost.  

Å Supporting Californiaõs loading order to meet energy needs first with energy efficiency 

and demand response, next with renewable energy (d istributed generation and utility 

scale), and finally with clean , conventional electrici ty supply.  

Å Supporting low -emission vehicles and transportation.  

Å Providing economic development.  

Å Using ratepayer funds efficiently.  

Accelerating A dvanced Energy Community  Deployment Around  Existing Buildings in 

Disadvantaged Communities  is the final  report for the project ( Agreement Number EPC -15-061, 

Solicitation Number GFO -15-312 ) conducted by Regents of the University of California, Los 

Angeles . The information f rom this project contributes to Energy Research and Development 

Divisionõs EPIC Program. 

All figures and tables are the work of the author(s) for this project unless otherwise cited or 

credited.  

For more information about the Energy Research and Developmen t Division, please visit the 

Energy Commissionõs website at www.energy.ca.gov/research/  or contact the Energy 

Commission at 916 -327 -1551.  

  

file:///C:/Users/eluk/Desktop/www.energy.ca.gov/research/
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ABSTRACT  
This project applied a uniq ue set of tools and approaches, including the UCLA Energy Atlas, to 

develop an advanced  energy community  design for existing buildings in a disadvantaged 

community. An advanced energy community  provides residents with access to energy efficiency 

and renewa ble energy technologies to reduce  energy costs and GHG emissions, improves air 

quality,  home comfort and resilience, and is financially attractive and replicable.  

The project pilot site is Avocado Heights/Bassett, an unincorporated area of Los Angeles 

Coun ty within the San Gabriel Valley, which is predicted to experience more than  40 additio nal 

days of extreme heat per year by 2050.   

The advanced energy community  design and financing approach aims to address longstanding 

structural and programmatic barriers , including high levels of renters and lower -income and 

limited -English -speaking reside nts; lack of meter -based data for energy planning and 

effectiveness evaluations; lack of full community engagement; and inadequate business and 

financing strategies.  

The success of this  project derived from two overarching process components: the 

development and application of state -of -the -art data analytics and tools, including the UCLA 

Energy Atlas, which informed all aspects of the design and associated research; and the 

formation of an integrated, multidisciplinary collaboration among a local government, a 

community -based organization, an energy design firm, and an academic institution.  

Knowledge derived from this research will inform state policy around energy planni ng, 

distributed e nergy resources deployment, and data access  involving low -income and 

disadvantaged communities . 

Keywords:  Advanced energy community, energy systems analysis , LA Energy Atlas, net -zero 

energy, electricity, energy efficiency, building retrof it, distributed e nergy resource, energy 

storage, rooftop solar photovoltaics , Los Angeles , disadvantaged communities, outreach and 

education  

Please use the following citation for this report:  

Federico, Felicia, Stephanie Pincetl, Eric Fournier, Eric Porse,  Yating Chuang, M agali Delmas, 

Rhian na Williams, Craig Perkins, Marc  Costa, and David Diaz. 201 9. Accelerating 

.Advanced Energy Community  Deployment Around  Existing Buildings in Disadvantaged 

Communities.  California Energy Commission. Publication Number: C EC-500 -201 9-010 . 
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EXECUTIVE SUMMARY  

Introduction  

Despite the substantial progress Southern California has made in supporting, commercializing, 

and using clean energy tec hnologies, the region continues to struggle to upgrade its existing 

buildings , particularly within disadvantaged communities. Although C aliforniaõs Building 

Standards Code, or Title 24 , has improved the energy profiles of new buildings, existing 

buildings continue to account for 40 percent of energy use and greenhouse gas (GHG) 

emissions.  

Not  surprisingly, Southern Californiaõs stock of the worst performing (pre-1978) buildings is 

often concentrated in disadvantaged communities, where residents have the fe west resources 

to complete the retrofits themselves, and where there are high percentages  of renters with little 

incentive or no authority to make such improvements. At the same time, retrofitting existing 

buildings is more energy - and materials -efficient compared to replacing existing buildings, 

reduc ing  displacement of residents, and address es disadvantaged communities mo re fairly. 

These structural barriers (building age, insufficient capital, and low home ownership rates) , as 

well as programmatic barrier s such as market delivery and data limitations, have limited 

adoption  of energy efficienc y measures in disadvantaged communities, and  access to renewable 

energy.   

Widespread adoption of advanced energy communities  is poised to become a critical pathway 

to  achieving the stateõs statutory energy and climate goals, but only if barriers to working with 

existing buildings in disadvantaged communities are addressed.  An advanced energy 

community provides residents with access to energy efficiency and renewable en ergy 

technologies in a way that reduces energy costs and GHG emissions, improves air qual ity, home 

comfort and resilience, and is financially attractive and replicable.  

Barriers to Disadvantaged Communitiesõ Participation in the Renewable Energy Transition 

The following are among the most critical barriers to disadvantaged communities õ access to 

energy efficiency and renewable energy.  

High levels of renters and lower -income, limited English -speaking residents.  Disadvantaged 

communitie s tend to have higher p ercentages of renters, who lack the agency that owners have 

over building shell and appli ances upgrades. This significantly  limits or eliminates their ability 

to participate in energy efficiency upgrades and rooftop solar. For low -income building owners, 

the initial investment associated with energy efficiency  or solar may be out of range, and  

rooftop structural inadequacies can create a further expense to overcome before on -site solar is 

possible. The percent age of residents who speak  limited English also tends to be higher in 

disadvantaged communities , creating a barrier to understanding info rmation provided by 

organizations promoting energy efficiency  or solar installation.  

Lack of effectiveness data.  Billions of dollars have been spent on energy efficien cy upgrades in 

California,  however, there remain little meter -based data or meter -based before -and-after 

comparisons to prove the effectiveness of these expenditures or the distribution across income 
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groups, building age, and other characteristics. These b arriers limit the ability to target 

locations most in need and to determine where specific programs have been most successful. 

Furthermore, this lack of data limits accurate quantification of ratepayer and financial market 

benefits, thereby creating risks and uncertainties around conducting and financing this work.  

Lack of full community engagement. Homeowners and renters are for the most part isolated in 

their efforts to learn about energy efficiency products and services and to evaluate the 

competency and  honesty of the contractors and real  estate professionals from which they need 

help. A lack of community outreach means only the most aware and knowledgeable residents 

have the availability of incentive programs òon their radar.ó Even for those individuals , the 

complexities and uncertainties  involved in applying for help can be disincentives to action. 

These problems are amplified in disadvantaged communities , where education , language 

barriers , or both  can inhibit knowledge transfer, and where greater port ions of residents are 

renters with f ewer connections to traditional pathways for this information. This does not 

mean, however, that these communities are unaware of their en ergy use  or of the need to 

conserve.  

Inadequate business and financing strategies.  Implemen t ing  deep-energy efficiency  building  

retrofits (substantial energy improvements to the building that persist across ownership or 

renter changes) are hampered as programs and contractors attempt to locate and execute 

projects one at a time. This pr events developing  standardized produ ct design and delivery at 

scale, suppresses pricing efficiencies, limits the number of retrofits per year, and hinders  

analysis of quality and effectiveness. While there are numerous  financing programs available, 

there i s a need for involvement from capita l markets, which ha ve been also been limited by the 

current òone-at-a-timeó approach, as well as by the lack of effectiveness data. Furthermore, the 

range of financing programs and payment plans create s a confusing lands cape of choices and 

uncertainty for building owners and contractors. This uncertainty intensifies  in disadvantaged 

communities,  where financial risks can have greater  impact.  

Project Purpose  

This project applied a unique set of tools and approaches, inclu ding the University of 

California, L os Angeles (UCLA) Energy Atlas , to develop an advanced energy community  design 

that aims to address the structural and programmatic barriers. The UCLA Energy Atlas  is the 

only mete r -level energy consumption data set in Ca lifornia, the core of which is a geospatial 

relational database that connects address -level energy consumption to building characteristics 

and census information. Customer privacy is maintained through data aggregation. In addition 

to the pilot si te design , this research is develop ing  new insights and actionable knowledge on 

related questions, including how  can replicat ing  and using this type of advanced energy 

community  design be made easier,  and what are the regulatory barriers? How effective hav e 

energy efficiency programs been at reducing electricity consumption? How should installing 

distributed solar generation be prioritized ? To what extent is it limited by current grid 

capacity?  
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Project Process  

The success of this  project  derived from two  process components: developing  and appl ying 

state -of -the -art data analytics and tools  that informed all aspects of the design and associated 

research , and forming an integrated, multidisciplinary collaboration among a local government, 

a community -based organizati on, an energy design firm , and an academic institution.  

Develop ing and Applying  State -of -the -Art Data Analytics and Tools  

Critical information with high levels of confidence was developed for four components by 

leveraging the only meter -based energy demand , consumption, and multiyear energy efficiency 

program participation dataset in California (the UCLA Energy Atlas) : 

¶ Energy use profile of the project pilot community . 

¶ Identification of candidate locations for community solar instal lation . 

¶ Unprecedented evi denced -based analysis of energy -efficiency  program effectiveness . 

¶ A òSolar Prioritization Tool ó to guide investments in disadvantaged communities . 

By using meter -based data and understanding the link between energy consumption and 

building characteristics,  the research team developed highly accurate values for baseline 

consumption, energy efficiency  savings potential, and remaining demand to be met through 

solar PV generation, all while respecting confidentiality. This level of data  increases confidence 

in the design and related financing decisions.  

Formulation of an Integrated, Multidisciplinary Collaboration  

A multi disciplinary team create d a plan for energy transition in a disadvantaged community.  

The team included a community -based organization , Day One , with offices throughout the San 

Gabriel Valley,  represent ing  the project to the community while sharing information with  other 

team membe rs regarding community concerns, thereby helping the team shape its plan. The 

project team also included UCLA  to provi de project management, data , and data analysis, as 

well as an understanding Californiaõs evolving energy policy.  

The Energy Coalition , a leading non -profit in the energy field,  brought extensive experience in 

building energy management and execution of en ergy efficiency and conservation programs , as 

well as  building modeling expertise and a deep understanding of the financing of such 

progra ms. Finally, the County of Los Angeles was the local government sponsor and member of 

the planning team, connecting th e team to Day One, coordinating  access to county data and 

county land management departments, as well as lending institutional credibility  to the 

potential of implementation vis -á-vis the community and the school district. This collaboration 

was based on m utual learning and respect, and each partner brought necessary information, 

experience, and insights to the planning process.  

Project Resu lts  

Implementation -Ready A dvanced Energy Community  Design  

The project pilot site is Avocado Heights/Bassett, an uninc orporated area of Los Angeles 

County. Three major freeways and the (now closed) Puente Hills landfill surround this 
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community.  Residents are affected  by high levels of air pollution, including part iculate matter, 

and ongoing concerns about harmful lead and  arsenic emissions from the nearby Quemetco 

Battery Recycling Center. The team expects Avocado Heights/Bassett , in the San Gabriel Valley,  

to experience more than  40 additional days of extreme heat  per year by 2050.  

The Avocado Heights/Bassett advanced ene rgy community  design provides locally generated , 

GHG-free electricity from community solar and storage to offset electricity consumption of 

participants who òopt inó through an enrollment system. Participants also benefit from various 

in -home upgrades (ene rgy efficiency retrofits, demand response , and energy management tools) 

at no upfront cost. The community solar installation is a 5.9 megawatt ( MW) system designed to 

serve about  410 homes , 19 mult ifamily properties, and seven schools. The design also 

inco rporates electric vehicle ( EV) charging infrastructure and a community EV car -share 

program. The estimated total project cost is $26 million. The design assumes the  Clean Power 

Alliance of Southern  California  will sponsor the community solar and storage pr oject and be 

responsible for the  construction and operation  of the project . A third -party contractor, 

managed by either Clean Power Alliance of Southern California or the c ounty of Los Angeles, 

wil l implement the in -home upgrades. Overall, the project is p rojected to reduce electricity 

consumption by 21  percent and GHG emissions by 64  percent over a 25 -year period.  

A comprehensive community engagement component involved a yearlong program of outrea ch 

about the project plan and education on energy issues. The research team developed an  

extensive social media presence and website ( https://www.advancedenergycommunity.org/ ) 

with bilingual informat ion about the project and related information on the links between fossil 

fuels, air pollution, and climate change . The team participated by òtablingó at 20 community 

events throughout the area, as well as at four town hall meetings sponsored by the county  

supervisorial district. AEC project presentations were mad e at a town hall meeting and the 

Bassett Unified School District Board  of Education . As part of the tabling activities, the project 

team collected more than  500 short surveys on peopleõs attitudes about, and interests in, 

energy issues. In addition, more t han 60 participants attended two multi -hour focus group 

meetings to understand  single -family and multifamily residents in the Avocado Heights/Bassett 

area. Forty detailed surveys were collected from the focus group meetings, which provided 

information on r esidentsõ level of interest and willingness to participate, and on appliance types 

and ownership, to inform the design and implementation. This comprehensive community 

engagement has l aid the groundwork for successful enrollment of the target number of 

par ticipants once the project implementation period begins.  

Advanced Energy Community  Replication Toolkit  

A robust data method  was developed , and a technology selection analysis was condu cted to 

support the design. A replication toolkit will allow interested municipalities and other 

community organizations to benefit from the lessons learned and work conducted under this 

project and streamline the advanced energy community  planning process . 

 

 

https://www.advancedenergycommunity.org/
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Local Implementation Challenges  

Findings from the project teamõs review of local implementation codes and standards raise 

concerns about an uncertain regulatory environment that creates additional barriers to wide 

implementation of similar advanced ene rgy community  designs.  

If implemented, this advanced energy community  pr oject design will operate within the context 

of the Clean Power Alliance of Southern California  program, a community choice aggregation  

that is just coming on -line to serve Los Angeles  County properties, county unincorporated 

areas, and dozens of member ci ties. However, to replicate this advanced energy community  

design within investor -owned utility ( IOU) territories where there is not community choice 

aggregation , questions remain abou t whether existing virtual net -energy metering programs 

would support su ch an approach. To produce enough electricity for this type of advanced 

energy community  program, solar will be installed on government buildings  and schools within 

and around the proj ect site. Each of these sites must  submit an interconnection request und er 

SCEõs Rule 21 and pay the associated fees for the interconnection and accompanying  study. 

Rule 21 establishes interconnection, opera ting and metering requirements allowing  generation 

facilities to be connected to a utilityõs distribution system. Since solar production must  offset 

the on -site electricity consumption and produce excess electricity for the other community 

sites, solar generation  must  be maximized at the genera tion sites. However, if solar generation 

is sized to the historical energy consump tion of a site under SCEõs net-energy -metering 

program, not enough electricity will be produced. This rule presents a problem for producing 

excess electricity to supply the a ll advanced energy community  participants.  

It is therefore essential that a ll sol ar generation must  be interconnected as an exporting project 

and potentially serve as a solar development that could offer to sell shares to participants 

under the Enhanced C ommunity Renewables program (one of SCEõs offerings under the Green 

Tari ff/Shared Renewables Program ). However, the Enhanced Community Renewables program 

does not include energy storage as an eligible project component and requires participants to 

pay a se parate bill to the renewable power developer while receiving a credit on their mon thly 

electricity bill from SCE. In addition, there is no mechanism to arrange for on -bill repayment of 

energy efficiency and energy management upgrades to participantsõ homes, likely requiring yet 

another separate paperwork process. Such complexity would a lmost certainly create significant 

barriers to implementation.  

Assessment of Energy Efficiency Program Effectiveness  

The following are the key findings and recommendations fr om this analysis:  

¶ Between 2010  and 2015, the overall adoption rate was a bout  8 percent, compared to 5.5 

percent among the lowest income quartile.  

¶ Compared to nonparticipants, energy efficiency  program  participants tend to live in 

newer houses and are mor e likely to be home owners, rather than renters.  

¶ Energy efficiency  program partici pants live in neighborhoods with higher incomes, lower 

population densities, and larger rates of white, Asian, and highly educated populations. 
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Energy efficiency  program part icipation  among the highest income quartile is nearly twice 

of that among the lowe st income quartile.  

¶ Households whose houses were built after 1990 than before 1950 ( around  9 percent and 

5 percent, respectively)  have high participation . 

¶ In terms of electricity savings, the most effective programs were those providing 

incentives to upgra de pool pumps and refrigerators.  

¶ Pool pump incen tives led to, on average, 12 to 13 percent savings among participating 

households.  

¶ Programs that promoted  energy -efficient refrigeration also have statistically significant 

impacts, saving households on ave rage 6 pe rcent of electricity us e.   

¶ Lighting programs, despite high participation by households, yielded only about  1 percent 

savings.  

¶ There was almost n o significant change in electricity consumption among participants 

who got incentives for HVAC or who le-building retrofit programs.  

The analysis was limited by the lack of differentiation within the HVAC program data between 

upgrades for heating services and upgrades for cooling services. For future evaluation, it is 

recommended that a more expressive cl assification field in the program tracking data be 

created  that will differentiate between upgrades to heating and cooling services and better 

classify the details of those upgrades . This classification could be similar to the òtechnology 

category ,ó as defined in the Building Energy Dat a Exchange Specification , a dictionary of terms 

developed by the U.S. Department of Energy for stakeholders to make important energy 

investment decisions. Furthermore, within this classification scheme, the team  recommend s 

th at categories such as HVAC, which represent a broad coll ection of energy services ( heating, 

ventilation, cooling), should be broken down into separate categories. Each of these categories 

could then be separately analyzed for performance and effectiveness.  

Solar Prioritization Tool  

The Solar Prioritization Tool i s an interactive, Web-based platform for visualizing the best 

locations for installing distributed solar PV throughout L .A. County to meet multiple energy 

planning goals, such as local energy system  resilience, community -scale zero -net electricity, 

grid re liability, and prioritized investments in disadvantaged communities. The tool uses 

sophisticated data and methods to prioritize sites for solar at high geographic resolution within 

the SCE service t erritory. This capability has been previously unavailable.  

Key findings from developing  this tool include:  

¶ The potential net export of solar electricity to the grid from net -producing circuits in 

SCEõs Los Angeles  County territory is more than  3,700 gigawa tt -hours ( GWh) annually. 

The term ònet-producing circuitsó refers to circuits with associated properties that, over 

an annual period, could produce more electricity than they consume. This value requires  

nuance. The overall net solar generation potential f or Los Angeles County  is negative, 

meaning that over a  year, buildings consume more than they could produce. However, 

many circuits in the Los Angeles County  grid are associated with buildings that could be 

net producers. This figure is just as important f or utility operations  and  the 3,700 GWh 
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represent  that gen eration potential if installing solar in the correct locations  could be 

harvested .  

¶ The average peak net export for a circuit across the SCE Los Angeles County territory is 

3.5 MW, while the average  15 percent penetration rate limit contained in SCEõs Dist ributed 

Energy Resource Information Map ( DERiM) dataset is 12.5 MW. Thus, on average, extra 

capacity exists on circuits. However, both the peak net solar export potential and the 

underlying Rule 21 export limits vary throughout the county. In some areas, t he 15 

percent penetration rate limit requires curtailing net generation potential. The total 

amount of curtailed power, calculated as the difference between the net potential and the 

15 percent pene tration rate value, was 1,507 MW. This amount represents u nexploited 

solar potential for L .A. County imposed by the existing grid capacity regulations via Rule 

21. This also points to the need for targeted upgrading of circuits, as a difference in 

circuits  exists relative to the related penetration capacity.  

¶ Rule 21 limits constrain potential net solar exports ; grid upgrades could allow for more 

solar generation exports to the grid. Disadvantaged communities tend to have the 

smallest gap between annual sola r generation potential and consumption, but they are 

subje ct to the greatest average curtailments of peak exports , potentially as a result of 

historic lack of grid infrastructure investment in these communities . 

Discussions with stakeholders revealed that the datasets supporting the prioritization tool  are 

in high demand but often inaccessible to the many users involved in energy planning. This 

report identified several critical policy recommendations related to o pen access to data:  

¶ Promote  greater access to energy consumption data.  The CPUC should continue to 

broaden access to high -detail energy consumption data. Presently, many local 

governments have sporadic access to masked data, making comparisons and 

benchma rking across years difficult. Proceedings th rough the Ene rgy Data Access 

Committee  have been slow to produce results since the 2014 ruling.  Energy Data Access 

Committee was formed by the CPUC  to (among other functions)  provide advice 

regarding a utility's protocols for reviewing data requests , and act as an on -going forum 

to discuss and review changes in protocols in response to changing technological 

abilities . 

¶ Improve and standardize county tax assessor data across the state.  The Energy 

Commission and CPU C should work with state agencies and legisl ators to fund openly 

available tax assessor and parcel data to ensure higher accuracy and consistency across 

the state.  

¶ Promote better grid capacity data for circuits.  The CPUC should continue working with 

IOUs t o improve the quality of grid capacity data in support of increasing penetration of 

distributed generation. Further, state agencies should communicate with municipally 

owned utilities to promote similar access to data. The capacity constraints should be 

based on emerging procedures such as the integ rated capacity analysis  feasibility studies 

conducted by the IOUs, which assess actual grid capacity, rather than a standardized 

assessment of the 15  percent peak load penetration limit currently in place . 
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¶ Compil e and publish data for property -to -circuit r elationships.  California regulators 

should work with IOUs to improve published data for attributing properties to individual 

circuits. With this information accessible, large -scale energy systems planning would 

improve from more directly understanding on -site consumption and grid constraints. In 

this analysis, researchers assumed that properties were associated with local circuits 

based on a shortest proximity calculation.  

¶ Prioritize solar installations to reduce climate change risks.  Climate change, combin ed 

with urban heat island effects, will likely increase temperatures. Urban heat island  effect s 

refer  to the differential warming of urban areas compared to surrounding areas, due to 

changes in land surface that absorb rather than reflect heat, as well as waste heat 

generated by energy use.  Higher local temperatures result in increased electricity 

demands for indoor cooling. Investments in distributed solar generation and electricity 

grid capacity should be priori tized to account for estimated increases in electricity use 

for  indoor cooling. Households in disadvantaged c ommunities often have less access to 

funds for home energy efficiency upgrades , which results in higher energy bills that 

disproportionately affect  family incomes.  

Benefits to California  

The numerous products created and deep knowledge gained from this grant will accelerate the 

transformation of Californiaõs low-performing and energy -inefficient building stock and provide 

access to renewable energy to disadvantaged communities.  

Benefits fall  into several categories:  

¶ Benefits from the advanced energy communities  pilot design.  

¶ Knowledge  that can inform state energy policy and improve local planning efforts  

¶ Tools to support advanced energy community  replication and the siting of distributed 

sola r generation  

¶ Methodologies that set the groundwork for other studies and projects  

Advanced ener gy communities  project design benefits include:  

¶ Reduced energy use and greenhouse gas emissions . 

¶ Reduced health risks and air pollution through adoption of clean  energy generation . 

¶ Improved standard of living in households through more affordable energy se rvices and 

increased comfort in homes.  

¶ More affordable energy in residential and public buildings . 

¶ Expanded access to affordable zero -emission -vehicle services a nd greatly enhance d 

mobility .  

¶ Support for local clean energy jobs and a green workforce . 

¶ Poten tial for increased resiliency and  creation of  community emergency centers  in the 

event of a power outage  

¶ Alleviation of local energy grid constraints with locall y produced clean energy . 

¶ Increased grid reliability and resiliency . 
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While many of these benefit s, such as reduced energy/GHG emissions and improved air quality, 

have obvious links to the proposed design, benefits related to reliability and resiliency may b e 

less evident. The proposed advanced energy community  project design support s greater 

reliabil ity and resiliency for community  participants and the SCE distribution grid in the project 

area. The new dispatchable energy storage resources available to C alif or nia Independent System 

Operator  from the project will  increase statewide electricity grid stability. The final locations 

for the community solar and storage assets will be determined  by identif ying  weak points or 

constrained areas within the SCE electric ity distribution system, thereby improving the overall 

reliability and resiliency of the system. Finally, a component of the final design will evaluat e the 

feasibility of creating  a powered emergency refuge center  at a strategic school campus  site(s) . A 

powered emergency refuge center is a community facility t hat serves as a shelter in the event of 

a natural disaster or power outage and that can provide emergency power for heating/cooling, 

recharging communications, medical equipment, and other essential ne eds, using solar and 

storage . 
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CHAPTER 1:  
Project  Importan ce 

Despite the substantial progress Southern California has made in supporting, commercializing, 

and deploying clean energy technologies, the region continues to struggle to upgrade its built 

environment, particularly within disadvantaged communities. Although Californiaõs Building 

Standards Code, or Title 24 , has improved the energy profiles of new buildings, existing 

buildings continue to account for 40 percent of energy use and greenhouse ga s (GHG) 

emissions. 1 

Not surprisin gly, Southern Californiaõs stock of the worst performing (pre-1978) buildings is 

often concentrated in disadvantaged communities, where residents have the fewest resources 

to complete the retrofits themselves . These communi ties also have  high percentages o f renters 

with little incentive or no authority to make energy efficient  improvements. 2,3 At the same time, 

retrofitting existing buildings is more energy - and materials -efficient compared to replacing 

existing buildings, r educ ing  displacement of residents, and addresses disadvantaged 

communities mo re fairly. 4 These structural barriers (building age, insufficient capital, and low 

home ownership rates) , as well as programmatic barriers such as market delivery and data 

limitat ions, h ave limited not only uptake of energy efficiency measures in disadvantaged 

communities, but also access to renewable energy. 5  

Adopting and building  advanced energy communities  (AECs) is poised to become a critical 

pathway to achieving the stateõs statuto ry energy and climate goals, but only if barriers to 

working with existing buildings in disadvantag ed communities can be addressed  

This report describes the unique set of tools and approaches used and the final AEC design, 

which aims to address the followi ng structural and programmatic barriers:  

1. High levels of renters and lower -income and limited English -speaking residents  

2. Lack of wide -scale meter -level data for energy efficiency assessments and energy planning  

3. Lack of full community engagement  

4. Inad equate business and financing strategies  

 
1 EIA, 2015. Monthly Energy Review November 2015.  U.S. Energy Information Admin istration, 504 Washington, D.C.  

2 Pincetl, S., LA Energy Atlas Development Team, .2015. òLA Energy Atlas. ó California Center for Sustainable 
Communities. UCLA. Los Angeles, C alifornia.  

3 California Energy Commission . 2015. Existing Buildings Energy Efficien cy Action Plan . CEC-400 -2015 -013 -F. 

4 Reyna, J. L., and M.  V. Chester . 2015. òThe Growth of Urban Building Stock: Unintended Lock -In and Embedded 
Environmental Effects. ó Journal of Industrial Ecology , 19 (4), 524 -537 . 

5  Scavo, Jordan, Suzanne Korosec, Est eban Guerrero, Bill Pennington, and Pamela Doughman. 2016. Low -Income 
Barriers Study, Part A: Overcoming Barriers to Energy Efficiency and Renewables for Low -Income Customers and Small 
Business Contracting Opportunities  in Disadvantaged Communities. Califo rnia Energy Commission. Publication 
Number: CEC -300 -2016 -009 -CMF. 
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Barriers to Disadvantaged Communitiesõ Participation in the 
Renewable Energy Transition  
The following are among the most critical barriers to disadvantaged communities õ access to 

energy efficiency and renewable ener gy. 

Hig h Levels of Renters and Lower -Income  and Limited English -Speaking 

Residents  

Disadvantaged communities  tend to have higher percentages of renters, who lack the agency 

that owners have over building and appliances upgrades. T his greatly limits or elim inates their 

ability to participate in energy efficiency upgrades and rooftop solar. For low -income building 

owners, the initial investment associated with energy efficiency  or solar may be out of range, 

and rooftop structural inadequacies can create a n additional  expense to overcome before on -

site solar is possible. The percent age of residents who speak  limited English also tends to be 

higher in disadvantaged communities , creating a barrier to understanding information provided 

by organizations promoting  energy efficiency  or solar installation.  

Lack of Effectiveness D ata 

While Californians have spent billions of dollars on energy efficiency upgrades, there remains 

little meter -based data or meter -based before -and -after comparisons to provide evidence on t he 

effectiveness of these expenditures or the distribution across income groups, building age , and 

other characteristics. These barriers limit the ability to target locations most in need and to 

determine where specific programs have been most successful. Furthermore, this lack of data 

limits accurate quantification of ratepayer and financial market benefits, thereby creating risks 

and uncertainties around conducting and financing this work.  

Lack of Full Community E ngagement  

Homeowners  and renters are for t he most part isolated in their efforts to learn about energy 

efficiency products and services and to evaluate the competency and honesty of the contractors 

and real estate professionals from which they need help. A lack of outreach in the community 

means o nl y the most aware and knowledgeable residents have the availability of incentive 

programs òon their radar,ó but even for those individuals, the complexities and uncertainties 

involved in applying for help can be disincentives to action. Where energy effic iency educations 

programs do exist, they are often operating in competitive, parallel silos, distributed over wide 

geographical areas, not local in flavor and not strategically coordinated, especially at the local 

level. These problems are amplified in dis advantaged communities , where education or 

language barriers or both can inhibit knowledge transfer, and where greater portions of 

residents are renters with fewer connections to traditional pathways for this information. This 

does not mean, however, that th ese communities are unaware of their energy use or  of the need 

to conserve.  

Inadequate Business and Financing S trategies  

Implementin g deep-energy building retrofits is also hampered as programs and contractors 

attempt to locate and execute projects  one a t a time. This prevents the development of 
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standardized product design and delivery at scale, suppresses pricing efficiencies, limits the 

number of retrofits per year, and hampers analysis of quality and effectiveness. While there are 

a growing number of f in ancing programs available, there is a need for involvement from capital 

markets, which has been also been limited by the current òone-at-a-timeó approach, as well as 

by the lack of effectiveness data as discussed earlier. Furthermore, the range of financ in g 

programs and payment plans create s a confusing landscape of choices and uncertainty for 

building owners and contractors . This uncertainty is amplified in disadvantaged communities,  

where financial risks can have more impact.  

How This  Project Addresses Ba rriers to Participation  
The project pilot site for this planning grant is in the Los Angeles County unincorporated areas 

of Avocado Heights and Bassett (described in Chapter 3). The AEC model design provides 

locally generated, GHG -free  electricity from com munity solar and storage to offset electricity 

consumption of participants who òopt inó to the AEC through a subscription system. It also 

enables participants to benefit from savings resulting from various onsite integrated demand -

side  management  (IDSM) actions , including energy efficiency retrofits, demand response 6, 

energy management systems 7, and an energy education and support program.  

This AEC model design addresses the barriers listed above, through the analytics and tools 

used, as well as in the pro posed design components and business model, as follows:  

Development and Application of State -of -the -Art Data Analytics and T ools  

By leveraging the only meter -based energy demand, consumption , and multiyear  energy 

efficiency progr am participation dataset in  California (the UCLA Energy Atlas), the research 

team developed critical information with high levels of confidence for four components of the 

project:  

1. Energy use profile of the project pilot community.  By using meter -based data  and 

understanding the link  between energy consumption and building characteristics, the 

research team developed highly accurate values for baseline consumption, energy 

efficiency  savings potential, and remaining demand to be met through solar PV 

generatio n, all while respecting  dat a confidentiality. This level of data increases 

confidence in the design and related financing decisions.  

2. Identification of candidate locations for community solar installation. The research 

team assessed the  solar potential on r ooft ops and paved parking a reas on L .A. County 

unincorporated properties in and around the pilot site, as well  as on school district 

campuses  to identify the best locations for a community solar installation. Local 

community solar allows renters/mult i famil y residents, as well others  who cannot afford 

upfront costs, to access the benefits of renewably generated energy. In a related effort, a 

 
6 Demand response is  changes in electric us e by demand -side resources from their normal consumption patterns in 
response to changes in the price of elec tricity over time, or to incentive pa yments designed to induce lower electricity 
use at times of high wholesale market prices or when system reliability is jeopardized.  

7 An energy management system is a conservation feature that uses mini/microcomputers, instrumentation, control 
equipment, a nd software to manage a building's use of energy for heating, ventilation, air conditioning, lighting, and/or 
business -related processes  
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solar prioritization tool was developed that will be useful for replication of such analysis 

throughout the region . The solar prioritization tool  combines multiple data layers to 

compare building solar generation potential to building energy consumption throughout 

LA County at a grid circuit scale, and evaluates grid limitations on the export of excess 

solar generation  (See Chapter 10  for more info rmation .) 

3. Unprecedented evidenced -based analysis of energy efficiency  program effectiveness.  

Monthly electricity usage and energy efficiency  participation data w ere analyzed for 10 

million accounts in Southern California Edisonõs (SCE) service territory, c ontrolling for 

building vintage, square footage, and use type. This scale of analysis ( more than  160 

million monthly observations) ensures credible and generalizable results, the  contribution  

of which  will go far beyond this pro ject as well. The research t eam also examined the 

geographic distribution of energy efficiency  program participants across Sout hern 

California by income level , and energy efficiency  program uptake within the project pilot 

community was quantified. Results informed the choice of energ y efficiency  measures 

incorporated into the AEC model design, as well as assumptions around energy efficiency  

opportunities and potential energy savings for the pilot site.   

4. Solar prioritization tool  to guide investments in dis advantaged communities . This  tool 

combines the high -detail consumption data of the Energy Atlas for L os Angeles  County 

with the countyõs solar potential map, SCEõs Distributed Energy Resources Integration 

Map (DERiM)8, hourly demand and generation profiles , and socioeconomic data fro m 

CalEnviroScreen and the U .S. Census Bureau  to support a variety of energy planning 

activities, with a focus on disadvantaged communities . 

Establishment of a R eplicable, Community w ide  Organizational Infrastructure  

The AEC progr am model includes the develo pment of an organizational infrastructure that has 

been successful in other fields such as education and healthcare to provide the strategic, 

intensive, local engagement, education, and peer -to -peer outreach approach necessary t o reach 

homeowners and rente rs in disadvantaged communities. This infrastructure promotes  

engagement and training of key community organizations, school districts, and residents. 

Spanish translations of information in handouts, at information booths, and on the website, are 

an integr al component of the program model, as are Spanish -speaking me mbers of the outreach 

team. Documentation and replication tools will support the accelerated adoption and 

deployment of the AEC program model in other communities.  

Design and Financing to Maximiz e Access by Disadvantaged Communities  

The AEC design addresse s affordability and local economic benefits through multiple aspects, 

including:  

¶ Energy efficiency  retrofits to reduce energy use at no upfront cost .  

¶ A virtual net -energy -metering approach to co mmunity solar participation, with no need 

for purchase or lea se of a rooftop system . 

 
8 SCEõs DERiM provides data on multiple aspects of the utility grid. See 
http://ww w.arcgis.com/home/webmap/viewer.html? webmap=e62dfa24128b4329bfc8b27c4526f6b7  
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¶ Improved resiliency at the household and community scale s. 

¶ Support for local clean energy jobs through ongoing education and training programs . 

How This  Project Model Can Be Replicated  

Work Products That  Support Replication  

The abil ity to t ranslate and replicate the AEC project m odel in other disadvantaged 

communities  throughout the state is a primary objective of this study and magnifies  the effect  

of this work beyond just  the pilot community site. The following work products specif ically 

support replicability:  

¶ Replication toolkit  

¶ Data methodology report  

¶ Solar prioritization tool  

¶ Energy efficiency  program analysis  

The replication toolkit provided through the project report  AEC Program Model Documentation 

Portfolio , and it includes information about the other products listed. This  document compile s 

the approaches, method s, data sources, and lessons learned from the project teamõs work to 

reduce the time and effort required b y others. By sharing this planning framewo rk, the authorsõ 

aim is to accelerate the deployment of data -driven, community -supported AECs.  

This document includes:   

¶ A description of the goals and benefits of an AEC, as well as the major components of 

this pi lot design .  

¶ Key considerations that should inform any similar design .  

¶ Discussion of the solar prioritization tool  for AEC site selection . 

¶ An overview of the data needs and analysis methodology used to create a community 

energy profile . 

¶ A discussion of en ergy system model ing and the development of sizing requirements for 

a community solar installation . 

¶ A discussion of the considerations involved in locating properties for the community 

solar installation and assessing solar canopy capacity at those sites . 

¶ A roadmap to comm unity outreach and engagement . 

¶ A discussion of funding approaches.  

Replication Challenges and Opportunities  

One of the advantages of using real data in  develop ing  an AEC is the ability to tailor it to the 

community. Conversely, the disadva ntage to such an approach is that it lays bare the shortfall 

of resources of various communities to collect, compile , and analyze data. UCLA researchers 

spent years compiling raw data sources from the Los Angeles County Assessor Office, Google, 

U.S. Census Bureau, U.S. Geological Survey, and IOU consumption data, which they then 

developed into the Los Angeles Energy Atlas. Researchers recently commenced expand ing  the 

information available through the LA Energy Atlas  to other Southern California counties. Th e 
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solar installat ion prioritization  tool developed for this project is also Los Angeles County -

specific. 9 For these reasons, replicating an AEC using this design will be easier to accomplish in 

Southern  California than in the rest of the state.  

This design  also depends on the creation or the availability of a community choice aggregator 

(CCA) available for develop ing  an AEC. A CCA is a governmental entity  formed by cities and 

counties to serve the energy requirements of their local residents and businesses . This is 

desirable due to the ability to issue bonds for construction of the solar and storage assets, as 

well as to be able to implement virtual net energy metering  (VNEM) in an AEC. VNEM is a tariff 

arrangement that enables a multi -meter property owner  to allocate  the solar system's energy 

credits to tenants . 

CCAs will also have the same or more rough  data than available in the LA Energy Atlas . Groups 

partnering with a CC A will be able to conduct robust i nt egrated resource planning that is tied 

to public sector climate goals. However, for replicati ng this AEC design within IOU territories 

where there is not a CCA, questions remain about whether existing virtual net energy metering 

programs would support such an approach. Access to granular data will also b e a limitation.  

The methodology for data management, cleansing, and geospatial analysis is broadly applicable 

to load -serving entities, project developers , and disadvantaged community assistance. The 

system sizing and scenario planning for zero -net -carbon energy and electricity are new 

concept s that can extend to AEC and decentralized energy planning.  

  

 
9 Solar Installation Prioritization tool available online at http://solar.energyatlas.ucla.edu . 
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CHAPTER 2:  
Context and  Project Team  

Context  
Meeting Californiaõs bold energy and environmental goals requires new strategies that will 

fundamentally transfo rm the way energy is produced and consumed. The California Energy 

Commission has taken a leadership role by calling into action investments geared toward 

shaping low -GHG footprint communities. These investments include the Electric Program 

Investment Charg e (EPIC) program that funds clean energy technology projects and offers 

California ratepayers greater electricity reliability, lower costs , and increased safety.  

In November 2015, the Energy Commission issued GFO -15-312, EPIC Challenge: Accelerating the 

Deployment of Advanced Energy Communities (AECs). The solicitation defined AECs as 

communities that:  

¶ Minimize the need for new energy infrastructure costs such as transmission and 

distribution upgrades.  

¶ Provide energy savings by achieving and maintaining ze ro net energy community status 

(accounting for behavior and increasing loads from vehicle and appliance electrification).  

¶ Support grid reliability and resiliency by incorporating technologies such as energy 

storage.  

¶ Provide easier grid integration and alig nment with the California Public Utilities 

Commission Ľs (CPUC) Long-Term Procurement Plan, and the California Independent 

System Operator Ľs local capacity requirements process.  

¶ Can be replicated and scaled -up to further drive down costs .  

¶ Are financially a ttractive from a market standpoint (developers, home buyers, renters).  

¶ Provide affordable access to renewable energy generation, energy efficiency upgrades, 

and water efficiency and reuse technologies that reduce electricity consumption  for all 

electric ra tepayers within the community.  

¶ Make use of smart -grid technologies throughout the community.  

¶ Align with other state energy and environmental policy goals at the community level such 

as the Sustainable Communities and Environmental Prote ction Act (Senate Bi ll 375 

(Steinberg, Chapter 728, Statutes of 2008) and Governor Brown Ľs Executive Order B -29-

15 for the drought.  

Per the GFO, projects will be  funded in two phases. òPhase I focuses on the development of 

innovative planning, permitting, and financing approa ches for Advanced Energy Communities, 

as well as the development of a real world conceptual design of an Advanced Energy 

Community. Recipients of Phase I funding will be eligible to compete for Phase II funding, 

which will support the b uild -out of an Advan ced Energy Community that was proposed during 

Phase I.ó  



18 

The purpose of Phase I planning projects is to òdemonstrate the feasibility of innovative 

planning, permitting and financing approaches at the local and regional levels to incenti vize the 

development  of Advanced Energy Communities.ó Project site locations for the AEC design must 

be located within investor -owned utility  (IOU) territory.  

Project Team  
The project team , led by the UCLA Institute of the Environment and Sustainability, partnered 

with the Co unty of Los Angeles, The Energy Coalition (TEC), the Southern California Regional 

Energy Network (SoCalREN), Day One, and the Los Angeles Cleantech Incubator  (Figure 1) . The 

team was awarded a $1.5 million Phase I planning  grant to desi gn an AEC within a 

disadvantaged area of Southern California . 

Figure 1: Advanced Energy Community Project Team 
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CHAPTER 3:  
Target Community ðAvocado Heights/Bassett  

Overview  
Avocado Heights and Bassett are adjacent neighborhoods located in an unincorpora ted area of 

the San Gabriel Valley in Los Angeles County, near the cities of Industry, South El Monte, La 

Puente, and West Covina (Figu res 2 and 3 ). 

Spanning six census tracts and 4.7 square miles, the communities are primarily residential and 

include an area zoned for agricu lture , which contains a horse park. The combined population is 

nearly  28,000 people. High traffic density along three adjacent freeways is a major contributor 

to the pollution burden in these communities, which rank within t he top 10  percent of 

disadvantag ed communities in California. Lead and arsenic emissions from the nearby 

Quemetco Battery Recycling Center has been a continuing concern for residents, as have issues 

with the adjacent La Puente landfill, being converted int o a regional park. These neighbo rhoods 

are predicted to experience more than  40 additional extreme heat days (days over 95 degrees F) 

per year by 2050. 10 

Figure 2: AEC Project Site 

 

Location of Avocado Heights / Bassett AEC project site (highlighted light blue) in Los Angeles County 

 

 

 
10 Sun, F., D. Walton, and A. Hall. 2015. òA Hybrid Dynamical-Statistical Downscalin g Technique. Part II: End -of -Century 
Warming Projections Predict a New Climate State in the Los Angeles Region.ó Journal of Climate.  (28). Pages 4618 - 4636.  
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Figure 3: Detailed AEC Project Site 

 

Detail of Avocado Heights/Bassett AEC pilot site, showing freeways and closed landfill just south of the site 

Community Socio demographics  
The Avocado Heights /Bassett  com munity is 84  percent  Hispanic with an average media n 

household income of $60,000 annually. A bout  7.5 percent  of the community population is 

unemployed, and about 60  percent  have a high school education or less. T able 1 summarizes 

the key demographic data for this community.  

Table 1: Avocado Heights/Bassett Community Demographics  
From American Community Survey 2016 

Average Median Household Income  $60,481  

Percent With  High School Level of Education or Less  62.2% 

Percent Renter Occupied Households  26.5% 

Percent Hispanic or Latino Origin  84.1% 

Percent Limi ted English Speaking Households  80.4% 

Percent Unemployed  7.5% 

 

Community Building Profile  
Within the  designated AEC project site, most homes  were built between 1945 and 1960 . (Figure 

4.) These f igures are consistent  with trends for the residential sector  across Los Angeles 

County. Within the residential sector, condominiums have been constructed more recently than 
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multifamily complexes, which tend to be more recently built than t he stock of singl e-family 

homes  (Table 2) .  

Figure 4: Parcel-Level Building Vintage Map 

 

The building vintage map above plots the spatial distribution of building vintages within the proposed AEC project site 

using a colored spectrum ranging from brown (older) to turquoise (newer) 

Table 2: Building Vintage and Square Footage by Use-Type Category 

Use-Type 

Category  

Average 

Vintage  

Count  Average Square 

Footage  

Total Square 

Footage  

Mixed Use  2002  4 20,954  83,818  

Single-Family  1960  5,477  1,422  7,788,389  

Multi family  1947  120  4,603  552,377  

Condo  1986  10 30,084  300,843  

Institutional  1962  17 16,265  276,515  

Industrial  1973  152  48,418  7,359,668  

Commercial  1968  113  3,874  437,806  

Residential Other  1961  3 5,010  15,032  

Other  1956  302  147  44,553  
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Construction vintage is critical in the characterization of a community within the context of  

energy projects, as the year in which a building was built is strongly correlated within features 

such as construction methods, construction materials, current weatherization state, and 

various other attributes that are intimately related to energy consum ption intensity.  
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CHAPTER 4:  
Community Outreach  

The following is a summary of the key components of the community outreach process. Further 

details are conta ined in the project delivera ble Case Study Report a t this link: 

https://www.ioes.ucla.edu/project/the -epic -challenge -accelerating -the -deplo yment -of -advanced -

energy -communities/ Overview . 

The community infrastructure a nd outreach provide s the intensive local engagement, 

education, and peer -to -peer strategy approach  necessary to reach homeowners and renters in 

disadvantaged communities, and that  has been successful in other fields such as education and 

healthcare. Most c ommunities have neither the expertise nor the resources to piece together 

complex energy projects that will maximize savings and minimize investment risks. This AEC 

program m odel involves education on energy issues, outreach about the project plan, and 

sur veys/focus  group meetings to assess residentsõ level of interest and willingness to 

participate  and to  gain feedback  on the design and implementation approach. This work lays 

the groundwork for successful enrollment of the target number of participants onc e the proje ct 

implementation period begins.  

Government and Community Partnerships  
The following government and community partnerships comprised the community 

infrastructure.  

Los A ngeles County First Supervisorial District  

To develop an AEC, approval and co ordination with local government agencies are imperative. 

Los Angeles County was a project partner from the start and helped create the  concept for  the  

grant proposal. Coordinatin g with First Supervisorial District provided the  team with an 

important socia l and political resource for the  outreach efforts. The First District Supervisor 

had recently begun outreach to unincorporated areas by hosting a series of town halls at local 

venues. Th ese town hall meetings provide an easier way for constituents to commu nicate with 

their district representative; otherwise, they must travel to the county offices in downtown Los 

Angeles almost 20 miles away. The First Supervisorial District has pro vided space for AEC 

project outreach at monthly town hall meetings. Being abl e to advertise the First District 

Supervisorõs endorsement of the planning process drew people to meetings on the project. 

Table 3 summarizes the various roles the county had in t he project.  

 

 

 

 

https://www.ioes.ucla.edu/project/the-epic-challenge-accelerating-the-deployment-of-advanced-energy-communities/Overview
https://www.ioes.ucla.edu/project/the-epic-challenge-accelerating-the-deployment-of-advanced-energy-communities/Overview
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Table 3: Los Angeles County Roles in the AEC Project 

Position  Participation  

L.A. County 1 st District 

Supervisor (Hilda Solis)  

Provided overall project endorsement and made staff 

available to meet with and support the project team  

L.A. County 1st District, Deputy 

of Environment/Public Works   

Recommended project pil ot site and community outreach 

partner  

L.A. County 1st District, 

Director for the San Gabriel 

Valley  

Provided outreach time and space during scheduled town 

hall meetings in t he area 

L.A. County Parks and 

Recreation  

Provided information on park land easem ents and 

ownership for possible solar installations and shared 

previous potential solar generation studies for park areas 

near project area.  

L.A. County Office of 

Sustainabil ity  

Project team collaborators. Provided project design input 

and match funds  

 

Bassett Unified School District  

In 1961, voters approved the creation of Bassett Unified School District  (BUSD). BUSD includes 

the following schools: Bassett Adult School, Bassett High School, BUSD Child Development, Don 

Julian Elementary School, Edgewood A cademy, Nueva Vista Continuation School, Sunkist 

Elementary School, Torch Middle School, and Van Wig Elementar y School. 11 BUSD has 3,689 

enrolled students, 30 percent of whom are English -language learners. The student ethnic 

makeup is 93.4  percent Hispanic or Latino, 3.4  percent Asian, 1.1  percent Filipino, 1.1  percent 

White, 0.8  percent African American, 0.2  percent American Indian or Alaska Native, 0.1  percent 

Pacific Islander, and no one reporting as two or more races. 12  

Local Community Organizations  

Since the AEC business model depends on voluntary community participation, an effective 

outreach and recruitment effort is critical for program success. Engaging local community 

organizations is key to establishing the community infrastructure needed to provid e the 

int ensive local engagement, education, and peer -to -peer strategy approach that is necessary to 

reach homeowners and renters in disadvantaged communities. This òon-the -groundó approach 

is imperative to understanding community interests , values, and co mmunity w illingness to 

participate in the AEC pilot, which includes implementing home energy efficiency measures. 

 
11 Bassett Unified School District website, https://www.bassettusd.org/ . 

12 California Department of Education, district profile of Basset t Unified School District 
http://www.cde.ca.gov/sdprofile/details.aspx?cds=19642950000000 . 
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Understanding these issues and incorporating them into the AEC design should boost voluntary 

community participation in the project. 13  

A discu ssion of Day One, which is both a local community organization, and a member of the 

AEC Project Team, is provided. Identifying a knowledgeable, on -the -ground outreach group 

familiar with the community was the first step in  developing the community infrastr ucture fo r 

the AEC project.  

This is followed by discussion of additional organizations that the team (led by Day One) 

identified as being part of the social network of trusted individuals and community leaders. 

Engagement with these organizations improves  the cred ibility of the project and increases the 

range of residents  who  can be reached.  

Day One  

Day One is a community -based nonprofit organization in the San Gabriel Valley with a 25 -year 

history of providing effective, high -quality, and culturally sensi tive publ ic health education and 

community facilitation. Most  of Day Oneõs staff members grew up in the San Gabriel Valley and 

are bilingual Spanish speakers. They are known in the community and able to communicate in 

the Avocado Heights and Bassett neighb orhoods, which are composed of about 60 percent 

Spanish speakers. They have four office locations in the San Gabriel Valley, including an office 

in  the City of  El Monte on the western border of Avocado Heights and Bassett. 14   

The organization began in 1987  as a com munity response to the drug epidemic in Pasadena 

and Altadena. It has several  ongoing community health programs focused on substance abuse 

prevention and control, youth leadership and advocacy, exercise , and healthy eating. Day One  

has also develo ped exper tise in facilitation and outreach around transportation, water, and 

parks issues and ha s worked on the San Gabriel Valley Regional Bicycle Master Plan and Urban 

Greening Toolkit and the Puente Hills Landfill Park Master Plan for  more  than 10 citie s within 

the San Gabriel Valley. For example, as part of its  work on the Puente Hills Landfill Park, Day 

One created a website dedicated to the park project, as well as a social media presence. It  led 

hikes for community members through the proposed park s ite, crea ted videos, and organized 

focus groups to gather input on the park proposal. Day One provided facilitators  in four 

languages; feedback and responses were posted to the project website. This strategy provided 

the basis for developing the AEC outrea ch progra m. 

North Whittier Neighborhood Watch Avocado Heights Association  

Local resident Ruben Hernandez formed the North Whittier Neighborhood Watch Group in 1989 

after a family friend was left paralyzed in a random freeway shooting. Hern andez  was blinded  

 
13 Smith Korfmacher, K. and V. Garrison. 2014. òPartnering to Reduce Environmental Hazards Through a Community-
Based ôHealthy Home Museum .õó Environmental Justice . 7(6) Pages 15-165.  

14 Day One website, https://www.godayone.org . 



26 

by a dri ve-by shooting in 1974. 15 Hern andez  stated that he wanted to know his neighbors so 

that his children would feel safer. 16    

The organization works to build community, eliminate crime, and reduce graffiti. The 

Neighborhood Watch originally hosted a n eighborhood òNight Outó every three months to 

encourage neighborhood relationships and an annual march to raise awareness about cri me 

prevention. The organization now holds monthly meetings in the area and organizes an annual 

òNational Night Out.ó Hern andez leads neighborhood watch meetings in Spanish and English. 

The group became a registered 501(c3) nonprofit organization in 2011. 17 The group has a lively 

Facebook discussion page with more than  400 followers. 18  

During the summer of 2017, the group focused on safety and led a petition to install speed 

bumps near an elementary school. In the fall, the group is organizing a òHands Across 

Workman Roadó event, focusing on a busy main thoroughfare that runs through the area. This 

year, 2017, marks the 28th annive rsary of the creation of the North Whittier Neighborhood 

Watch group.  

Clean Air Coalition of North Whittier and  Avocado Heights  

The Clean Air Coalition of North Whittier and Avocado heights is an all -volunteer community 

organization working to protect and enhance the environment and quality of life in the North 

Whittier and Avocado Heights area. Members  regularly meet during the schoo l year in the 

cafeteria of the North Whittier Andrews Elementary School.  

The coalitionõs most prominent campaign is for the closure of the nearby Quemetco lead -acid 

battery recycling plant. This summer, 2017, the Clean Air Coalition partnered with researchers 

from the University of Southern California Keck Medical program on a study evaluating levels 

of metals, including lead, arsenic, antimony, and cadmium, in children living within 2.5 miles of 

the Quemetco plant. The Clean Air Coalition is acting  as community organizer for this study, 

alerting local parents and serving as a venue for study updates. 19 

Outreach and Infrastructur e Building  

Building Local Capacity Around  Energy Issues  

The current approach to the AEC design involves recruiting voluntary  residential participants. 

The AEC pilot design is targeted to serve 422 single -family homes, 19 multifamily homes, and 

seven school s for energy efficiency retrofits and participation in a community solar project. An 

effective public information program th at uses language and images appropriate for the 

 
15 Stewart, Jocelyn Y. (1998, September 20). òMarch is a testament to victimõs recovery; Crime: Left blind after a 1974 
drive -by shooting, Ruben Hernandez has  made it his lifeõs work to help others who are cut down by violence.ó Los 
Angeles Times.  

16 Mozingo, Joe. (1999, June 18). òBlind manõs vision introduced neighbors and began a tradition of caring.ó Los 
Angeles Times. Page Metro PART -B Metro Desk.  

17 GuideStar non -profit database https://www.gu idestar.org/profile/27 -3641277  

18 North Whittier and Avocado Heights Facebook Page: www.facebook.com/groups/16176147390372  

19 Clean Air Coalition of North Whittier & Avocado Heights website: http://www.cleanaircoa lition.org/index.html  
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targeted publicõs cultural and educational background is key to gaining the targeted 

participation. 20  

Day One works as a grassroots organization and engages in òcommunity-based action researchó 

for its commun ity health and substance abuse programs. 21 The AEC project originates from a 

state initiative and , therefore , requires that outreach staff members be trained in the related 

technical and policy issues so they can engage knowledgeably with the community. Mes saging 

for the AEC project required translating technical, industry, and policy language into materials 

that an individual with a fo urth -grade reading level could understand, as well as translating into 

multiple languages using appropriate slang and dialec ts.22 Day One staff translated all surveys 

and website informa tion into Spanish, and w as available to read and translate information on 

the fly to visitors during event tabling and town hall meetings.  

Capacity building took place through two main pathways:  

1. Internal training:  Day One staff learned about technical, policy, and financing issues , 

such as building energy analysis, renewable energy technologies, and state energy goals, 

through one -on-one discussions with other AEC team members and through particip ation 

in team meetings.  

2. Community training:  Day One staff members gained further knowledge through related 

discussions with communit y residents, BUSD Board meetings, town hall meetings, and 

other venues where they engaged with community members, county elected officials, and 

agency staff to gain broad knowledge and context for the project.  

Outreach Approach and Philosophy  

Key to Day On eõs success in outreach is the personal touch of talking to community members 

one on one and demonstrating interes t in hearing what the community has to say.  

By attending public meetings of local community groups and tabling at local events, Day One 

was ab le to glean important information that assisted in message crafting. For example, Day 

One found that the community  does not associate solar panels with reducing pollution. Local 

community groups concerned with air pollution have focused on local problems, such as air 

emissions from the Quemetco lead battery recycling plant. In addition, they found residents 

were wary of solar panels due to previous door -to -door sales efforts by for -profit companies, 

and that community members were not familiar with the term  ònonprofit.ó Another concern 

raised during a town hall meeting related to the perception of energy reliability; r esidents 

asked, òWhat  happens if the community solar does not produce enough electricity for 

everyone?ó These findings prompted the team to develop materials to explain how the grid 

works, the relationship between energy generation using fossil fuels and a ir quality, and more.  

 
20 Reaves, D., C. M. Clevenger, M. Nobe, and P. A. Aloise -Young. 2016. òIdentifying Perceived Barriers and Benefits to 
Reducing Energy Consumption in an Affordable Housing Complex.ó Social Marketing Quarterly . 22(3). Pages 159 -178 . 

21 Day One website, https://www.godayone.org .  

22 The average American is literate at the eighth grade level, and for immigrants , the literacy level will be in the fourth -
to -sixth -grade range. Creating outreach material at the fourth -grade reading level will be  accessible to the most people.  
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Branding, Website , and Social Media  

For each project, the Day One team develops a recognizable brand (Fig ure 5 ) based on  the 

project and establishes an online presence through social media and a Web page. The brand 

visually ties each medium together and makes the project easy to recognize.  

Figure 5: AEC Project Logo 

 

AEC project logo design by Day One and used on all promotional and educational materials 

Developing a project specific website (http://www.advancedenergycommunity.org/) a llowed 

community members to find information on the project and upcoming events. Notes from 

community meetings were posted to the website. Pos ting notes from community meetings is 

important to  let  the community know officials are listening to them. A socia l media presence 

further allowed the organization to post quick updates , as well as to parallel the real -life social 

network Day One members d eveloped during their outreach. By networking with local 

community groups, Day One staff members could share their  posts or post project updates 

directly with those community organizationsõ Facebook pages, such as the North Whittier and 

Avocado Heights Nei ghborhood Watch Facebook page. 23 This allowed the outreach organization 

to reach a larger audience through a truste d online source, instead of trying to build an online 

following from scratch.  

The overall social media goals were to:  

¶ Attract and excite a di verse audience to become advocates and ambassadors for the AEC, 

an endeavor that will bring positive benefits to t he community and all who want clean 

energy.  

¶ Promote the design in the community and surrounding areas and receiving community  

feedback.  

¶ Generate relevant, shareable, and real -time engagement for followers by providing online 

content about the design plan.  

¶ Post inspiring pictures and educational information about AEC design and spark 

conversation among the audience so they become enthused and int erested.  

As part of the AEC teamõs messaging plan, a social media calendar was drawn up to list daily 

posts for the tea mõs social media page. The AEC outreach team wrote posts on methods for 

saving energy and water and on educational issues around solar en ergy. These posts were 

double -checked by others on the AEC team  for technical accuracy.  

 
23 Advanced En ergy Community Facebook page: https://www.facebook.com/AdvancedECommunity/ . 
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Engagement and Deplo yment of Education Initiatives  

Identification of Community Leaders and Events  

The importance of engaging local community leaders cannot be overstate d. Day One typically 

begins outreach efforts by òpower mappingó community leaders and assets. This process 

involves identifying key community organizations and leaders within the community on issues 

related to the outreach topic and then mapping the connec tions between these leaders and 

additional organizations/people within the community. This process also help s identify local 

community events for future outreach. Having recently finished a park project in the area, Day 

One already had a òpower mapó that was appropriate for this energy project.  

Day One  staff members  developed and maintained a connection with the  local school district. 

They  hosted  a meeting between the project team and a BUSD board member who was willing to 

òsponsoró the project. This board member helped conduct  a meeting with the school 

superintendent and secur ed a time and date for the AEC team to present the project at a school 

board meeting. After the initial presentation, which secured school board approval to 

collaborate and share infor mation with the AEC team, Day One continued to attend board 

meetings regularly to stay up to date with distr ict workings. Day One staff members  also 

promoted the  sharing of BUSD energy -related data with the AEC team. Board members have 

expressed appreciati on for Day Oneõs continued involvement. 

Tabling at Events  

Day One attended numerous community events to reac h as many people as possible. These 

included community organization meetings, government town halls, farmersõ markets, 

community festivals for Earth  Day, Night in the Park events, and National Night Out events. 

Most of these events are planned six months t o one year in advance. Participating in event 

planning early to turn in applications or attend planning meetings is most effective and may 

allow the  project to be highlighted by the event by being included in event messaging. Because 

of a project location change at the end of 2016, Day One was brought into the project late and 

needed to spend extra effort to get on schedule. Beginning tabling events i n April, Day One 

staff members worked to contact event organizers, explain ed why they were applying late , and 

had people write letters of recommendations for them to attend community events. 

Fortunately, at the community or neighborhood level, a great deal  of communication still occurs 

by word of mouth. Once the outreach team members were  able to find one event,  they learned 

of others through the organizers or other attendees.  

Tabling an d outreach (Figure 6 ) occurred over the summer and into fall at a varie ty of events, 

allowing the AEC outreach team to reach a wide range of Avocado Heights and Bassett 

residents.  Tabling at events such as the Los Angeles County First Supervisorial District town 

hall meetings allowed Day One to network with leaders of other n onprofits, community groups, 

and government departments. In addition, tabling at general community events in cluding 

òEvenings in the Parkó and òEarth Dayó allowed Day One to reach a wider community, as each 

event had different target audiences.  
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Figure 6: Day One Tabling 

 

Day One education and outreach table at the 2017 Downtown Street Market, Baldwin Park 

Throu ghout the outreach process, Day One gathered emails and phone numbers of people who 

were interested in receiving more information or who would poten tially participate in a focus 

group meeting later or both . Day One also encouraged people to connect with th e project 

Facebook page (https://www.facebook.com/AdvancedECommunity/) to receive updates. Day 

One writes regular posts and updates to the Facebook page, including information on monthly 

raffle winners.  

Too long a lag between informing the community of the  possibility of an AEC project and 

development of the project risks putting the organizing that has taken place at risk in the sense 

that people wil l need to be mobilized once again. Outreach of this kind is highly labor ð

intensive , and trust building needs to be acted upon quickly  or else needs to be started over.  

Development of Surveys and Questionnaires  

Six survey instruments were developed for the AEC project .  

1. A short survey on energy efficiency and climate change to gauge commu nity knowledge  

2. Open-ended questions to gauge interest by single -family building occupants  

3. A survey on home energy use by single -family building occupants  

4. Open-ended question s to gauge interest by multifamily building occupants  

5. A survey on home energy use by multifamily building occupants  

6. Open-ended questions to gauge interest by apartment building owners  
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The short survey was developed at the beginning of the project to elic it information about 

current energy reduction behavior s and attitudes toward climate change on the part of local 

residents . Day One staff members used this survey while tabling at the community events 

discussed above.  

The open -ended questions and longer s urveys were used at the focus group meetings discussed  

below. Day One designed the questions  to gain specific information for multifamily and single -

family buildings, as well as for renters and owners. Questions covered a wide range of topics , 

including pr operty characteristics, energy use, appliance types an d ownership, heating and 

cooling practices, and interest in AEC participation. The longer surveys collected primarily 

quantitative data, whereas the shorter set of open -ended questions were developed to  catalyze 

shared discussion at the focus group meeting s and to collect qualitative data about peopleõs 

attitudes toward the AEC project , including potential barriers to participation. Results from all 

the surveys (discussed below) supported the overall des ign and business model assumptions 

for this planning p hase of the project and will inform decisions in the implementation phase.    

Training and Developing Local Volunteer Leaders  

If funded for implementation, the AEC project will involve work inside peopl eõs homes for 

energy efficiency retrofitting. This req uires an extra level of trust in the sponsor organization 

that is not required when simply asking for peopleõs opinions. To overcome this potential 

barrier and lay the groundwork for a transition to pro ject implementation, Day One is 

recruiting òenergy amb assadors .ó These energy ambassadors  will be trained on the project and 

become a source of knowledge for local community members. In addition, the energy 

ambassadors  will be the first to have an energy a udit and energy efficiency retrofits done in 

their hom e. Videos of the energy audit and retrofit process in these community leadersõ homes 

will be made available on the Web to improve transparency.  

Recruitment of project energy ambassadors  began with the initial survey. People who showed 

interest in the proj ect were given additional information and an application to apply to be an 

energy ambassador ; however, it may take some time to be successful in recruiting people to 

these positions. It was found infeas ible to finalize selection of the energy ambassadors  during 

this planning phase of the project , as funding was uncertain. However, if implementation 

funding is secured, final selection can be completed relatively quickly, given all the work that 

has been d one to date, especially if there is not too long a lag  time before it is known whether 

funding will be available.  

Targeted Focus Group Meetings  

Two focus groups were held as part of this planning phase: one for single -family homeowners 

and renters, and a s econd for multifamily building renters. Focus group at tendees were 

recruited from the list of potentially interested people that Day One developed at the various 

tabling events, as discussed above.  
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Focus Group Recruitment  

Community members were invited t o participate in the focus groups through multiple med ia 

avenues. Day One emailed invitations to the list gathered throughout the summer , as well as 

used email lists of the North Whittier Neighborhood Watch Avocado Heights Association, Clean 

Air Coalition of North Whittier  & Avocado Heights, and First Supervisorial District Hilda Solis. 

List sharing is evidence of the success at trust building by Day One. Individuals who preferred 

being contacted by phone were called, and information was posted to the Advan ced Energy 

Communit y Facebook page.  

Focus Group Format  

The focus group agenda exten ded from 6:00 to 8:00  p.m. and included:  

¶ Networking and dinner . 

¶ Introduction . 

¶ Presentation . 

¶ Small group discussions . 

¶ Questions/ comments . 

¶ Raffle . 

¶ Group photo . 

Dinner was pro vided to the attendees. The team was not allowed to use Energy Commission 

funds for this essential component of community outreach, but fortunately, one of the 

members of the project team donated the funds. In  disadvantaged communities, provi ding 

meals at evening meetings makes a substantial difference not only in attendance, but in making 

people feel their participation is valued.  

Day One also provided a daycare area staffed by two adults and activities for children, and 

interpretive services  for Spanish s peakers.  

Two focus group meetings were held . The first was attended by 24 people, primarily single -

family building residents. The second was held in the common room of a large apartment 

building and was attended by 41 people ; all but one were  residents of that building.  

The second meeting included about  10 Spanish speakers. An interpreter provided 

interpretation services during the presentations and acted as a mediator at the Spanish -

speaking table during the breakout sessions.  

Apartment Build ing Owners  

A m ajority of the multifamily buildings in the AEC pilot area are single -story structures on 

parcels with multiple buildings; there are only four large apartment buildings. Due to the small 

number of apartment building owners, Day One  determined  that a one -on-one approach would 

work better than attempting a group meeting. Day One  staff  members approached each of 

these buildings through phone calls and site visits, and each building was visited multiple 

times, but they were only able to make conta ct with the bu ilding managers. None of the owners 

lived on site.  
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All building managers seemed to support the concept of energy efficiency measures and the 

AEC project objectives. However, none of the managers had authority to answer detailed 

questions with out permission  from the owners. One manager indicated that the building did 

need energy efficiency upgrades, but the owner was not interested; however, the manager also 

mentioned that residents had taken advantage of a rebate program to upgrade their 

refri gerators just a few years ago.  

The fact that many of the apartment building owners do not reside in the community where 

their buildings are located was a challenge for the outreach effort; however, under the proposed 

AEC design, apartment tenants will be e ligible to par ticipate in the AEC project with or without 

participation by the building owner(s). Indeed, this was a deliberate decision because of the 

known difficulty in engaging with apartment building owners. Therefore, the limited level of 

survey data  from these ow ners is not considered significant related to the proposed design. The 

team would continue to work to connect with apartment building owners in the implementation 

phase of the project.  

Summary of Survey Findings  

Energy Efficiency Survey From  Tabling Events  

Day One developed a  short survey at the beginning of the project to discover information about 

current energy reduction behaviors and attitudes toward climate change. Day One administered 

these  surveys by from April to November 2017 at 20 community events  (Figure 7 ) and four 

town hall meetings. The survey  was completed by  523 people . 

Figure 7: AEC Survey Participation 

 

People visit the Day One table and take the short AEC survey at a local park event 

The map in Figure 8  shows the distr ibution of responden ts addresses. While this survey 

includes people from outside the specific Avocado Heights/Bassett project area, they are 

clustered  in and around these neighborhoods  and  the results provide highly relevant 

information for the planning pr ocess. 

 



34 

Figure 8: Energy Efficiency Survey Respondents Map 

 

Map of the home addresses (yellow dots) of respondents to the energy efficiency survey 

Highlights of the results of the first half of the survey include  the following : 

¶ Of those respondents who specified their owners hip status, 64 percent were renters , and 

36 percent were owners . 

¶ More than  60 percent of renters lived in single -family homes.  

¶ The vast majority of survey respondents stated that they had already implemented 

energy -saving measures at home  

o Ninety -six  percen t said they turned off the lights when they were not needed  

o Ninety -one percent said they had already installed energy -efficient light bulbs . 

o Seventy-six  percent said they bought ENERGY STAR® appliances . 

o Fifty -six  percent said they installed (or had) a pro grammable thermostat . 

o Sixty -two  percent said they insulated their homes to reduce heating and cooling costs . 

¶ Respondents pay attention to their monthly electricity bill.  

o Sixty  percent of people surveyed knew how much their last energy bill was .  

o More than  75 percent of respondents indicated an interest in reducing their electricity 

bill s. 
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The second half of the survey attempted to gauge participants õ understanding of the impact of 

climate change on their local env ironment by presenting the following statem ent about high 

heat days:  

In San Gabriel Valley, the number of days that are above 95° will rise from 32 days to 74 days by 

2050. En el Valle de San Gabriel, el número de días que están por encima de 95°F aumentar á de 

32 días a 74 días en 2050.  

Survey take rs rank ed the following statements according to a Likert Scale, which included the 

following choices: Strongly Disagree, Disagree, Neutral, Agree, and Strongly Agree. Fewer survey 

takers filled out the second half  of the survey (440), possibly because some  people did not 

realize the survey was two -sided. Table 4 summarizes the results, broken down by 

renter/owner.  

Table 4: Energy Efficiency Survey Results 

 Renter ð Strongly 

Agreed  

Owner ð Strongly 

Agreed  

I am aware of this trend  180  64% 92 58% 

This inform ation is believable  207  74% 130  76% 

This information is relevant to me  201  72% 113  71% 

This information encourages me to reduce 

my electricity usage  

232  83% 132  83% 

 Renter = 280 Owners = 160 Not Specified = 

65 

Results of climate change opinions from survey administered by Day One at tabling events. Percentages were calculated 

based on the total respondents who answered the question. 

Overall results are:  

¶ Sixty  percent of respondents strongly agreed that they were aware of that trend .  

¶ Seventy-three  perc ent strongly agreed that the statement believable . 

¶ Seventy percent strongly agreed that the information was relevant to them . 

¶ More than 80 percent strongly agree d that the increase in high heat days encourages 

them to save energy. A few respondents told su rvey administrators that they leave the 

house on hot days to reduce their energy use.  

Focus Group Meeting Surveys  

More than  80 people total attended the two focu s group events, and completed 40 surveys. 

Complete results from the surveys are included in App endix G. The following are highlights of 

the findings:  
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¶ More than 57 percent of people surveyed said that they had updated their home in some 

way to increase ener gy efficiency or reduce their electricity bill.  

¶ Half of respondents said they would be interest ed in participating in the AEC, and most 

of those were open to being contacted in the future.  

¶ The median apartment building resident had been at their current re sidence for 4.5 years, 

and nearly all expected to be living there still in two years. This  focu s group meeting took 

place in an apartment building designed for retirement living.  

¶ The median respondent at the single -family focus group meeting had lived in their home 

an average of 22 years; a large majority, 87 percent, planned to continue living in their 

home for more than two years.  

¶ The large majority of apartment residents (90 percent) and single -family residents (79 

percent) pay their own electricity bil ls directly to the utility.  

¶ The average monthly electricity bill ranged from a low of $25 for w inter months in the 

apartment residents to a high of $86 in the summer for single -family residents. This is 

less than the average cost of $101/month in L .A. Coun ty . However, more data and 

analysis is necessary to understand residentõs average energy use per square foot and 

how that compares with corresponding countywide benchmarks.  

¶ The average monthly natural gas bill for single -family residents ranged from a low of $24 

for summer months to a high of $49 in the winter months. This is comparable to the 

average cost of $33/month in L .A. County .24  

¶ The majority (71 percent) of apartment building residents rated the energy performance 

of their home as òokay,ó nearly 20 percent rated it as ògood,ó and less than 5 percent 

chose òpoor.ó The most frequently selected answer for single -family residents was also 

òokayó (42 percent); ògoodó was selected by 37 percent of respondents, and 16 percent 

chose òpoor.ó   

¶ A lar ge majority of single -family residents (84 percent) had light -emitting diode ( LED) 

lighting in their home s, while just 52 percent of apartment building residents said they 

had LED. 

¶ Less than half of apartment building residents said they owned their own ap pliances, 

whereas 84 percent of single -family residents responded that they did.  

¶ More than  60 percent of apartment building residents and 37 percent of single -family 

residents said they would sometimes leave their home to conserve energy.  

¶ Sixteen  percent of single -family residents would prefer to install energy efficiency  

upgrades themselves, whereas none of  the apartment building residents were interested 

in install ing the upgrades themselves . 

In addition, Day One obtained data related to specific types a nd ages of appliances in residentsõ 

homes. This information, as well as the findings highlighted, provide s a strong start for 

informing the implementation phase of the design, including selection of the final suite of 

energy efficiency upgrade options. The team anticipates that additional surveys will be 

 
24  Federico, F., Rauser, C  .L., and Gold, M., 2017. 2017 Sustainable LA Environmental Report Card for Los Angeles 
County: Energy and Air Quality.  https://grandchallenges.ucla.edu/su stainable -la/report -card/energy -2017/ . 
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conducted at the start of the implementation phase to i ncrease the total number and 

representativeness of the survey responses.  

The greatest challenge for the outreach was attempting to solicit interest in the project before  

having a commitment to fund the project. People wanted to know more about the financia l 

impact , and the team was unable to satisfy their questions. Residents also needed additional 

information on how the grid worked and explanations for why this project would not result in a 

shortage of electricity to their home. This feedback will inform i mproved messaging in the 

implementation phase.  

Despite these challenges, about half of all respondents indicated an interest in signing up for 

the AEC project after one presentation. This interest speaks to the importance of air quality, 

utility costs, hom e comfort, and the need for climate change adap tation in this community.  

Relationship Between  Community Outreach and AEC Design  

Throughout the project, there was a continuous information exchange between the technical 

design and the outreach. Earlier secti ons of this report discussed how team members w orking 

on data analysis and modeling supported the development of outreach materials, survey 

questions, and focus meeting presentations.  

At the same time, results from the outreach and survey results provided  feedback to the design 

team. Survey results ge nerally confirmed the modeling assumptions of the project but also 

added new ideas and options to the project approach. For example, through discussions with 

hundreds of people while tabling at local events an d town hall meetings, Day One staff 

provided fe edback to the team on several key issues. For example:  

¶ Residents may be reluctant to allow people into their homes to conduct energy efficiency  

upgrades. Consequently, the team decided to include a self -insta ll option for certain 

measures.  

¶ Residents do no t make a strong connection between rooftop solar photovoltaic ( PV) and 

air quality. Part of the reason for this may be that the decades -old problem of lead and 

arsenic emissions from the nearby battery recycli ng plant is the dominant concern related 

to air  quality. In addition, the partnership with the local clean air coalition group (who is 

organized around the recycling plant issue) to find interested community members may 

have caused the AEC message to becom e conflated with that of the Clean Air Coalitio n. 

The AEC will adjust messaging in the implementation phase to clari fy  the relationship 

between electricity generation and air quality.  

¶ There may be aesthetic concerns with local installations of solar panels , canopies, or 

battery storage  or a combination  thereof . Such concerns on the part of residents recently 

derailed a solar project in the San Gabriel Valley. The BUSD superintendent raised a 

similar caution . It will be important to ensure community involvem ent and opportunity to 

comment on proposed inst allations, especially on school campuses. At the same time, 

stronger messaging is necessary  to explain the link among  current fossil fuel -based 

generation, air pollution, and health impacts, including asthma e mergency room visits 

and hospitalizations among  children.  



38 

Most importantly, this planning -phase outreach provided the on -the -ground time needed to 

develop a more informed and detailed understanding of what would be needed for success in 

the implementation phase. This will include conducting additional surveys to increase the total 

number of respondents, thereby improving the ability to infer from the results. The certainty of 

funding and the ability to develop clarity on project costs in the implementation phase will also 

improve the range of informatio n and level of detail provided to prospective participants, 

which , should  result in more accurate and actionable responses. Knowledge gained from the 

planning phase will also help refine messaging and educatio n materials to improve 

effectiveness. An overvi ew of the AEC teamõs vision for implementation outreach and support is 

provided in the next section.  

Vision for Implementing Outreach and Support  
If this AEC project is funded, current outreach efforts will be  maintained, including frequently 

updated social media posts, a website with updated information, tabling at local events, 

presentations about the status of the project , and solicitation of inp ut from the community. 

The project team will add  components to ensure high participation of historically underserved 

groups. Implementation funding will allow the team to finalize recruitment of local community 

leaders to be energy ambassadors  to the commu nity. Community partnerships will be expanded 

to include the San Gabriel Valley Conservation Corps and the International Brotherhood of 

Electrical Workers to support the AEC goal of jobs training and increased economic opportunity 

within the community.  

The following sections summarize the key components of the communi ty outreach and support 

structure envisioned for the implementation phase.  

Critical Community Partnerships  

¶ Bassett Unified School District  

¶ San Gabriel Valley Conservation Corps  

¶ Clean Air Coali tion of North Whittier and Avocado Heights  

¶ International Brothe rhood of Electrical Workers  

Community Activities  

¶ Energy ambassadors  

¶ Ombudsman office and learning center  

¶ Local workforce development (a dult and youth)  

¶ Smartphone a pplication  

¶ Website  

¶ Ongoing e nergy education classes  

The role of energy ambassadors would be  to talk at community events, perhaps open their 

homes to small group meetings, and participate in other outreach activities for a stipend of 

$150 per month. They would be the first to get an e nergy efficiency consultation in their home 

and to get upgrades  installed. The process would be filmed, posted to the website, and used at 

presentations to show that it is acceptable  for people to open their homes to the AEC  project . 
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During the project planning phase, recognized community leaders were asked if they we re 

interested in being energy ambassadors  for the community. However, without implementation 

funding , it was not feasible to finalize selection of energy ambassadors , alth ough the extensive 

work in this planning phase to lay the foundation has been done. A gain, there must not be a 

delay in AEC development  so the infrastructure  does not require rebuilding . 

An enrollment campaign will u se the energy ambassadors  to encourage p eople to sign up to the 

AEC. People who sign up and under go energy efficiency upgrade s will receive a lawn sign to 

show their neighbors they participated. Quarterly gatherings will take place to celebrate 

progress and answer participant questions.  

Another  innovation, also recommended in the California Energy Commi ssion Low -Income 

Barriers  Study ,25 will be to create an ombudsmen office and learning center  for energy 

efficiency and the AEC. This office would be trusted and act as an information center providing  

residents  with maintenance and operations questions after installing  their energy efficiency 

upgrades. The office would also provide information on numerous  energy issues.  

Creating this  office, potentially in conjunction with the local school dis trict, will provide  a one-

stop -shop for education, assistance, and career development. There  is already a solar panel 

installation classes at the Bassett Unified School District Adult School. This can be used as a 

launch pad for a homegrown green workforce  to assist in energy efficiency  upgrades and solar 

panel installation for the AEC project it self, giving people basic job experience to help  them 

gain access to energy industry careers.  

School -Based Activities  

¶ Apprenticeships  

¶ Job shadowing community solar and energy efficiency lesson plans  

¶ Project service learning opportunities for students  

¶ Panel demonstration for classroom use  

¶ Summer learning institute  

¶ Professional development for staff   

¶ Marketing campaign  

¶ Fund to allow for school projects  

The school -based activities in Phase II of the project serve two purposes ð outreach through 

education and c areer training to create local job opportunities in the local community. The 

opportunity to combine school -based activities with a community ombudsman to create a o ne-

stop -shop for questions on the AEC, energy efficiency, and careers in the energy industry  could 

be a breakthrough in community development.  

  

 
25 California Energy Commission. Dec ember 2016. SB 350 Low -Income Barriers Study, Part A - Commission Final Report . 
Publication Number: CEC -300 -2016 -009 -CMF. 
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CHAPTER 5:  
Technical Design Process  

This chapter summarizes the most salient aspects of the project design proc ess, including 

goals and approach, data analytics, selection of community -scale technologies , building and 

distributed energy resources modeling, and the relationship between the community outreach 

and the design process.  

The research team conducted an  extensive amount of analysis for this project . Details  are 

contained in the project reports: https://www.ioes.ucla.edu/project/the -epic -challenge -

accelerating -the -deployment -of -advanced -energy -communities/ . 

Goals and Appro ach 
The proposed AEC design  goals are to:  

¶ Provide local energy generation to offset energy consumption and GHG  emissions of a 

disadvantaged community . 

¶ Generate more efficient, resilient , and affordable energy to community participants . 

¶ Provide community ac cess to cost -effective renewable genera tion and integrated demand 

side m anagement (IDSM) retrofits . 

¶ Reduce the cost for utility grid infrastructure and align with state goals . 

¶ Improve system efficiency and cost ðeffectiveness . 

¶ Reduce greenhouse gas (GHG) em issions . 

¶ Promote social equity, environmental justice,  and a more -livable community.  

¶ Lead the way for replication of decentralized en ergy systems by other California 

communities.  

The technical design process was comp osed of several  tightly linked component s and iterative 

processes. These components are summarized in the following subsections: Data Analytics, 

Selection of Community Scale  Technologies, and Building and DER Modeling. Comprehensive 

descriptions o are provided in separate reports, posted at: 

https:/ /www.ioes.ucla.edu/project/the -epic -challenge -accelerating -the -deployment -of -advanced -

energy -communities/  

Data Analytics  

Performance Objectives  

The following performance objectives guided the development o f the data analytics method . 

 

 

 

https://www.ioes.ucla.edu/project/the-epic-challenge-accelerating-the-deployment-of-advanced-energy-communities/
https://www.ioes.ucla.edu/project/the-epic-challenge-accelerating-the-deployment-of-advanced-energy-communities/
https://www.ioes.ucla.edu/project/the-epic-challenge-accelerating-the-deployment-of-advanced-energy-communities/
https://www.ioes.ucla.edu/project/the-epic-challenge-accelerating-the-deployment-of-advanced-energy-communities/
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Data Driven  

The ove rarching philosophy of this AEC design has been to embrace the comprehensive use of 

data to inform and guide each step in t he decision -making process. The team collected and 

compiled an unprecedented diversity of data sources to pursue  an integrated AEC de sign that is 

highly sensitive to the local context of the final selected project site , as well as the multiple 

objectives o utlined by the GFO. Understanding the local context  is the key to replicating an 

AEC, since  it will vary across geographies. Methods can be generalized , but the design must 

reflect the local conditions.  

Iterative  

The project team worked through a large num ber of design iterations throughout this AEC 

design process. New designs necessitated develop ing  and integrati ng new or disparate dat a 

sources that were overlooked or unknown to the team. These design iterations have been 

immensely educational, and the des ign has grown substantially stronger because of these 

various trials, errors, and innovations.  

Flexible  

To support this type of iter ative planning workflow, a flexible and extensible data platform is 

required. Building off the foundational data integratio n efforts used to develop the UCLA 

Energy Atlas, the team rapidly executed numerous analyses of a depth and sophistication that 

would  have otherwise been extremely time -consuming or impossible. Furthermore , in all 

aspects of the planning and design effort,  the team sought to use cutting -edge, Web-based, 

interactive mapping and modeling tools, which are able to promote  flexible decision -making.  

Replicable  

The fundamental goal of this project is to create a replicable planning framework that can be 

scaled out  to different geographies throughout the s tate and beyond. This means that, wherever 

possible, publicly accessible datasets with statewide geographic coverage were used. In 

addition, transparency in documenting data processing procedures has been a priorit y. 

Reproducibility is the goal with the de pth and specificity of this report. Further, it is developed 

to encourage potential improvement upon during future AEC planning projects.  

Data Sources  

The UCLA Energy Atlas  

The fundamental basis for the project des ign is the UCLA Energy Atlas for Southern California, 

http://www.energyatlas.ucla.edu/ . The atlas  is the only meter -level energy consumption dataset 

in California. At the  core of this atlas is a geospatial r elational database that connects address -

level energy consumption to building characteristics and census information. Customer privacy 

is maintained through data aggregation , whereby parcel -level consumption is summed to the 

neighborhood, city, or county s cale, to meet nondisclosure guidelines.  

 

 

http://www.energyatlas.ucla.edu/
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Additional Datasets  

A variety of other datasets were used for the design, including public and private. These include 

aerial imagery, census data, CalEnviroScreen, L .A. County Solar Rooftop database, L .A. County 

Assessorõs parcel  data, and Southern Califo rnia Edisonõs (SCE) Distributed Energy Resource 

Integration Map (DERiM), among others.  

Building Attribute Analysis  

Building attributes for the parcels contained within the AEC project site are available from the 

Los Angeles County Assessorõs Office parcel database. Within this database, each parcel 

contains aggregate information for the buildings that are within it. This information includes 

building construction vintage, total square footage, and building use type codes. As there can 

potentially be severa l buildings with separate use  types on a land ownership parcel, some 

cleaning and standardization are necessary to organize and prepare the raw parcel data for 

integration with other analyses. Fortunately, in the co ntext of this planning project, the team 

had the benefit of using  parcel information that had already been cleaned and standardized as 

part of the initial effort to develop the UCLA Energy Atlas project and website.  

The results of the building attribute an alysis for the community of Avocado Heigh ts/Bassett a re 

in Chapter 3.  

Socio demographic  Analysis  

Sociodemographic for the AEC project site within Bassett and Avocado Heights was collected 

from the U.S. Census American Community Survey Database. This databa se is compiled from a 

statistically repre sentative sample of households located within each census block group. The 

data year for the sociodemographic variables corresponds to the period ranging from 2010 to 

2014. Although ACS statistics are available only  at a relatively coarse spatial resolutio n (the 

census block group level), the attributes that it contains are extremely valuable for the types of 

decisions that must be made in the context of planning an AEC.  

Key results of the sociodemographic attribute analysis are in Chapter 3 to describe the  project 

target community of Avocado Heights/Bassett.  

Energy Consumption Analysis  

The quality the AEC design is in large part contingent upon the quality of the information 

contained within the historical consumpti on data contained in the UCLA Energy Atla s. This is 

because this dataset is used to calculate the magnitude and spatiotemporal distribution of 

energy consumption within the AEC project site , as well as to project changes in energy 

demand.  

The close inspect ion of the dataset enabled the discovery that records for both the energy and 

the natural gas consumption appeared to have significant numbers of suspected illegitimate 

missing values. While it was not possible to determine source of this problem whether t he 

collection, storage, or transmission o f the underlying source consumption information, the 

geographic and temporal scope of the problem was such that researchers were forced to 

develop a sophisticated methodology for discerning and intelligently replaci ng missing values 
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with plausible estimate s. A detailed analysis of this missing data problem , as well as the data 

filtering and imputation methods devised to resolve it , is provided in the Data Methodology 

Report.  

Another major challenge associated with th e use of account -level consumption data f or energy 

analysis on such a relatively small geographic scale has to do with the ability to share 

consumption information for small numbers of account holders publicly due to privacy 

restrictions that govern this t ype of private information. To overcome t his problem, 

information was shared only if it conformed to the masking constraints set forth for residential 

(>100 accounts) and nonresidential accounts (>15 accounts and no account having more that 15 

percent of t he total consumption share). For these re asons, in some of the reporting involving 

the use  type -specific sectoral breakdowns of energy co nsumption for the site (Figure s 9 and 

10), some sectors will be missing (or masked) to accommodate these privacy requir ements.  

Figure 9: AEC Project Site Average Monthly Electricity Consumption by Parcel Use Type 
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Figure 10: AEC Project Site Average Monthly Natural Gas Consumption by Parcel Use Type 

 

Rooftop Solar Capacity Potential Analysis  

Early in the design pr ocess, the team assessed the potential for rooftop solar to meet the 

energy demands of the target community (Table 5 ). This was accomplished by using the County 

of Los Angeles Solar Rooftop Database, which was made public in 2010. Thi s database is a 

parcel -level estimate of available suitable rooftop area, potential panel nameplate capacity, and 

annual estimated output (watts) given 100 percent utilization of the estimated suitable rooftop 

area available at each parcel.  

Table 5: Rooftop Solar Capacity Potential for AEC Project Site 

Use-Type Category  Average Rooftop Capacity (kW)  Total Rooftop Capacity (kW)  

Mixed Use  1.1 48 

Single-Family  5.4 29,007  

Multi family  14.3  1,715  

Condo  1.6 411  

Institutional  75.9  1,290  

Industrial  349.4  52,765  

Commercial  22.4  2,661 

Residential Other  129.0  387  

Other  23.2  7,091  
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The analysis calculated  the ratio of total combined annual onsite energy demand (combined 

natural gas and electric kWh) to the maximum potential rooftop solar annual output suppl y 

(annual total kWh output)  for each of the single -family parcels within the project site for which 

complete energy supply and demand data were available. As Figure 11 shows, immediate ZNE 

potential is given by the green horizontal line, which depicts a su pply -to -demand ratio of one . 

For this use -type category in this location, there are roughly 400 properties that would have 

sufficient on -site rooftop PV generation capacity to meet their combined energy demand 

without some sort of demand reduction or exter nal energy generation suppo rt.  

Figure 11: AEC Project Site Single-Family Residential Parcel Current Net-Zero-Energy Potential 

 

Figure 12 depicts the ratio of total combined annual onsite energy demand (combined natural 

gas and electric kWh) to the maximum potential rooftop solar an nual output supply (annual 

total kWh output) for each of the multifamily parcels within the project site for which complete 

energy supply and demand data were available. As this figure shows, immediate ZNE potential 

is giv en by the green horizontal line, w hich depicts a supply -to -demand ratio of one. For this 

use-type category in this location, only three properties would be expected to have sufficient 

on -site rooftop PV generation capacity to meet their combined energy dem and without some 

sort of demand re duction or external energy generation support.  
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Figure 12: AEC Project Site Multifamily Residential Parcel Current Net-Zero-Energy Potential 

 

Canopy Structure Solar Capacity Potential Analysis  

As part of the design of a community solar installation, t he UCLA team investigated potential 

sites for the location of solar PV that go beyond rooftops, to include canopy structure solar 

installation on existing paved parking lots. These structures shade the parking spaces while 

producing significant quantities of electricity. For many sites, the amount of suitable parking 

lot area for canopy -mounted solar PV can exceed the total available rooftop area suitable for 

solar.  

Because these parking lot canopy s tructures do not yet exist, however, the process of evalua ting 

their capacity potential is more challenging than associated with evaluating rooftop capacity 

potential. Suitable parking lot areas must be manually delineated on a site -by-site basis. Due to 

the increased amount of effort required, the team developed  canopy structure solar capacity 

potential estimates  only  for the set of large publicly owned properties within or adjacent to the 

proposed AEC site that are believed to be potential hosts to commun ity solar installations. 

Some examples of sites in which t his type of canopy structure capacity potential have already 

been evaluated include local public schools, airfields, and parks. In all cases, a standard 

assumption of a 10 watts/ square foot  (ft 2) nameplate energy density was used for the solar PV 

panels.  

An example of analys is results is shown in Figure 13 . 
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Figure 13: AEC Project Site Potential Public School Solar Canopy Map 

 

The map is a zoom inset focusing on three public school locations within t he AEC project site. 

School land parcels are outlined in y ellow , and the manually delineated canopy solar PV sites 

are shown as orange -shaded polygons. The design and location of these potential canopy 

structure sites required the UCLA team to study the de tail ed satellite imagery for each site and 

make case -by-case judgment calls about the suitability and extent of the parking lots available 

for this type of application.  

Selection of Community -Scale Technologies  
The following sec tions describe the selection  process and major results of the community -scale 

technolo gies assessment. Details  are contained in the project deliverable Selection of 

Community -Scale Technolo gies Report .26 

Selection Process  

The process of selecting renewable energy generation and storage technologies for use in the 

AEC design proceeded accordi ng to the following steps. Although this process was used to 

select technologies for the AEC pilot site in Bassett and Avocado Heights,  it has been described 

in a way that allows replication and application to other sites throughout the state.  

First, in e ach case, the full suite of available technological options is summarized and 

compared. Following these summaries, specific high -level issues related to the technical 

feasibility associated with implementing each technology within the designated AEC projec t site 

are highlighted as a first -order filter. Next, the suite of services that can be separately provided 

 
26 Fournier, Er ic, Felicia, Federico, Stephanie, Pincetl. 2017.  Using Data -Driven Approaches to Design Advanced Energy 
Communities: Selection of Community Scale Technologies Report  at: https://www.ioes.ucla.edu/project/the -epic -
challenge -accelerating -the -deployment -of -advanced -energy -communities/  
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by generation and storage t echnologies is discussed with a view toward understanding how the 

service s map to the specific needs of the target AEC me mbers.  

Once the technological options have been introduced and the related potential service benefits 

discussed, a case is made for th e choice of a specific technological option. This argument 

includes details around the specific proposed implementation m odel of the project. Following 

this discussion, analyses of high -level cost and performance trends involving the selected 

technology ar e introduced. These analyses attempt to gauge the extent of market changes that 

are likely to take place throughout  the implementation time horizon of the project.  

The final components are discussions of leading component vendors and system integrators 

working within the designated technology space and with expertise completing projects of the 

requisite scale in same geogra phic region as that of the proposed AEC project site.  

Selection Results  

Renewable Energy Generation Assets  

The generation technology selected for this AEC design is solar photovoltaics (PV). Solar PV 

technologies have matured significantly in terms of cos t and performance efficiency over the 

past several years and have  low  life -cycle environmental impact s. Solar PV systems are well -

suited to the project site area due to the high levels of incident solar radiation experienced 

throughout the year because of the latitude and local climactic conditions of the area. The 

system  components also have excellent stability  and durability characteristics, with no moving 

parts and minimal maintenance requirements, offering an excellent life -cycle value proposition 

with low risks of potential safety issues resulting from component failures. These stability 

characteristics comb ined with the associated ability for distributed, modular siting make them 

especially well -suited to implement ing  within the target AEC project site , a densely urbanized 

existing community.  

Energy Storage Assets  

The storage technology selected for this AE C design is chemical battery storage systems. The 

battery cell chemistries will be selected to optimize performance relative to the service needs of  

the target community. For long -duration, high depth of discharge storage applications, battery 

systems with  traditional ly  lower -cost, sealed lead -acid battery chemistries will be deployed. 

Conversely, for shorter -duration, shallower depth of discharge sto rage applications, newer, 

higher -performance, but costlier lithium -ion battery chemistries will be deployed.  Battery 

energy storage systems can be used in similarly modular ways as solar PV systems. While  the 

colocation of storage and generation assets has  several  advantages that  will be leveraged as 

part of the implementation model, there are also other interesting opportunities for the 

deployment of independent battery storage systems to provide specific target services to 

particularly vulnerable or high -value properties within the community. An example of such an 

application might be the development of a community emergency response center with 

dedicated battery energy storage systems capable of supplying several hours or days of 

uninterruptable power sup ply.  
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System Integration  

Within the context of both generation and storage technologies, the teamõs research has 

indicated that the markets for solar PV and battery storage system components are becoming 

increasingly commodified, meaning that the price and performance differentiat ion among  

different component vendorsõ product offerings are negligible. As such, the team has identified 

the growing importance of the role of system integrators in bringing in the lowest -cost, highest -

performance generation and st orage system installatio ns. 

Building and DER Modeling  
The following sections describe the selection process and major results of the building and 

distributed energy resources (DER) modeling. Details  are contained in the project deliverable 

Master Communit y Design Report at this link: https://www.ioes.ucla.edu/project/the -epic -

challenge -accelerating -the -deployment -of -advanced -energ y-communities/ . 

Overvie w of Modeling Tools  

EnergyPlus and Homer Energy software applications were used to generate a range of design 

configurations for evaluation.   

EnergyPlus  

EnergyPlus is an open -source and cross -platform software application that mode ls the hourly 

energy con sumption profiles of buildings. The software application is funded by the U.S. 

Department of Energyõs Building Technologies Office  and is based on key end  uses such as 

heating, HVAC, lighting and plug -loads. Given that the monthly e nergy consumption data f rom 

the atlas  were aggregated due to privacy constraints, the project team used EnergyPlus to 

generate hourly energy demand for each building in the Avocado Heights/Bassett project site.  

As the project progresses to a more advanced  implementation stage, t he project team envisions 

that participating customers will authorize the project team to access their hourly Green Button 

data. Green Button is a utility option that allows customers to access their own energy data. At 

that point, the modeling will transi tion from EnergyPlusõ modeled hour consumption profile to 

hourly Green Button data.   

Homer Energy  

Homer Energy is a microgrid design software application developed by the U.S. National 

Renewable Energy Laboratory . This software mod els various mixes of the  grid and distributed 

energy resources to meet a communityõs energy needs. Homer Energy performs three principal 

functions: simulation, optimization, and sensitivity analysis.  

The project team used Homer Energy to generate a range o f design configurations based on 

varying project constraints and requirements. The simulated design configurations (mixes of 

energy resources, costing, GHG emission, autonomy hours, cash flow, resource dispatch 

schedule, inflation rate, energy escalation r ate, and grid reliabilit y levels) allowed the project 

team to evaluate various what -if scenarios.  

https://www.ioes.ucla.edu/project/the-epic-challenge-accelerating-the-deployment-of-advanced-energy-communities/
https://www.ioes.ucla.edu/project/the-epic-challenge-accelerating-the-deployment-of-advanced-energy-communities/
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Scope of AEC Community  

Table 6 shows following target number of residential and institutional participants selected by 

the team to comprise the scope of the A EC community and  served by the project design:  

¶ 411 single -family homes  

¶ 19 multifamily sites  

¶ 6 primary schools  

¶ 1 secondary school  

Table 6: Size and Composition of Participating Buildings 

 

Modeling Scenarios  

The project team modeled the following scenario s for the target community to  assess design 

feasibility with respect to various levels of GHG emissions reduction.  

Baseline  

The baseline scenario refers to òbusiness as usualó in which the community participants 

purchase electricity and gas from their ser ving utilities, Southern California Edison (SCE) and 

Southern California Gas (S oCalGas). In this scenario, energy consumption increases steadily 

over the 25 -year planning period. The community faces continuing uncertainty about rising 

energy costs, does no t reduce its GHG footprint, and is prone to reduced energy grid reliability 

and resili ency.  

Zero Carbon  

To evaluate the full spectrum of possible approaches to an AEC community, the team evaluated 

the feasibility of a zero -carbon approach, which would rep resent the ultimate goal of 

Californiaõs GHG emissions reduction goals. The zero -carbo n (ZC) approach would achieve zero  

GHG emissions through the construction of a microgrid and the electrification of all natural gas 

appliances and equipment in participat ing homes/buildings.  

Some of the specific problems with the ZC approach include  the f ollowing : 
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¶ Insufficient suitable space exists on currently identified participating sites to construct a 

community renewable energy and storage system large enough to sati sfy the communityõs 

total energy demand . The required output of such a community syste m would almost 

certainly exceed SCEõs 15 percent penetration limit under Rule 21. 

¶ Electrification of natural gas appliances and systems is logistically and financially 

in feasible to achieve broad customer adoption.  

¶ Installing a community microgrid is cost ðprohibitive , as well as technically and legally 

infeasible.  

¶ AEC participants would be affected  by net utility bill increases to pay for the costs of the 

project.  

Zero -Net  Energy  

The next scenario analyzed an approach focus ing  on offsetting energy use, both  electric and 

natural gas, through renewable energy generation, without reducing  all associated GHG 

emissions. The zero -net -energy (ZNE) approach does not require full el ectrification of all non -

electricity end  uses but does require a significant additiona l capacity of local renewable 

generation to offset all the electricity and natural gas consumption in the entire community.  

Offsetting all of the electricity and natural gas consumption poses several significant 

challenges, such as  the following : 

¶ Insuffici ent suitable space exists on currently identified participating sites to construct a 

community renewable energy and storage system large enough to satisfy the communityõs 

total energy demand, and the required output of such a community system may exceed 

SCEõs 15 percent penetration limit under Rule 21. 

¶ Replacing cheaper natural gas with more expensive, locally generated renewable 

electricity is not as cost -effective as a m arket -based solution.  

¶ VNEM across fuel types is in feasible based on current regulatory  rules and policies.  

¶ Participants in the AEC project area would be required to pay for natural gas offsets in 

the form of solar electric over -generation that they will no t actually consume, while still 

paying for the natural gas they do consume.  

Zero -Net E lectricity ( The Selected Approach ) 

Due to the current infeasibility of the ZC and ZNE approaches, the final modeling scenario , zero 

net electricity (ZNElec), focused on t he most feasible approach to reduce  energy and GHG 

emissions. In the ZNElec approach, 100 percent of electricity demand is offset through a 

community renewable energy system that is sized to equal participantsõ total annual electricity 

usage, along with co mprehensive IDSM retrofits at participating properties.  
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ZNElec Design Elements 

¶ Implementation of a community renewable energy system that generates sufficient 

electricity to offset all participating community electricity demand  

¶ Installation of IDSM retr ofits at a ll participating customer sites  

¶ Ensuring that the amount of renewable electricity produced by the project during a 25 -

year project life equals the total amount of electricity demand over the  same period  

¶ An on -bill repayment structure to r epay the  cost of IDSM retrofits  

¶ Participants reali z ing  shared economic benefits of the community renewable energy 

system as if those assets were on their own site, regardless of rental or ownership status 

of the building, through vir tual net energy metering (VNEM)  

¶ Participants receiv ing  100% renewable ele ctricity  

¶ Renewable generation allocated equitably to all participants b y the load -serving entity 

(LSE) 

ZNElec Design Assumptions  

¶ Requires a comp rehensive IDSM retrofit program  

¶ Requires a sufficient number of commu nity members and BUSD to enroll  

¶ Assumes tha t the County of Los Angeles or BUSD or both provide sites for the 

construction/installation of c ommunity solar and storage   

¶ Assumes Clean Power Alliance of Southern California (CPASC)  is the LSE 

ZNElec Design Impac ts 

¶ 100 percent renewable electricity provi ded  

¶ 64 percent GHG offset  

¶ 47 percent total energy offset  

¶ Community r enewable  energy system size of 5.872 MW  

Modeling Scenario Comparison  

Tables 7, 8, and 9 show comparisons of the results for the modeling scenarios . 

Table 7: Energy and Environmental Impact per Design Approach 
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Table 8: Design Approach Financial Impact per Design Approach 

 

Table 9: System Specifications and Economic Benefits per Design Approach 
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CHAPTER 6:  
Master Community Design  

Design Overview  
The selected design for the Avocado Heights/Bassett AEC provides locally generated, GHG -free 

electricity from community solar and storage to offset electricity consumption of participants 

who òopt inó to the AEC through an enrollment system. It also enables participants to benefit 

fr om savings resulting from various onsite integrated demand side management (IDSM) actions , 

including energy efficiency retrofits, demand response actions, and access to intuitive energy 

management system tools and resources.   

The pilot community solar system is a 5.872 MW system designed to serve a bout  410 single -

family homes , 19 multifamily properties, and 7 schools. AEC participants will benefit from deep 

energy efficiency retrofits to their occupied buildings, resulting in m ore comfortable livi ng 

spaces, more productive working environments, increased building energy performance, and 

other shared community benefits.  

In addition to the community solar and storage assets, the proposed project buildout will 

incorporate strategi cally located EV cha rging infrastructure that can be accessed by AEC project 

participants and be available to the entire Avocado Heights/Bassett community. The EV 

charging stations will be integrated into the solar and battery storage installations , as wel l as 

being sited at other strategic locations. The project also proposes to design and incorporate a 

community EV car share program in conjunction with the EV charging stations that will be 

made available to qualified AEC project participants and others in  the community. The EV car 

share program will reduce the need for individual vehicle ownership, expand access to 

affordable zero -emission -vehicle services , and greatly enhance mobility resources/options 

within the project area.  

The estimated total projec t cost is $26 million.  The AEC d esign assumes that the Clean Power 

Alliance of Southern California (CPASC)  will sponsor the community solar and storage project 

and be responsible for the  construction and operation. A third -party contractor, managed by 

either  the CPASC or the Co unty of Los Angeles, will implement the energy efficiency upgrade 

(IDSM) components of the project.  

Combined with IDSM measures, the project will reduce electricity consumption by 21 percent 

and GHG emissions by 64 percent during a 25 -year period.  

Commun ity Solar and Storage System  
The AEC d esign will pilot implementing  a community solar and storage system, and an 

advanced energy system, using  a shared renewable energy power system integrating solar PV 

with battery storage and energy m anagement systems pr ovides electricity shared by many 

buildings. Through a process called virtual net energy metering  (VNEM), members of the AEC 
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community are able to share the benefits of local renewable power even if they cannot or prefer 

not to install solar panels and/or an energy storage system on their own property. Participants 

who opt -in through an enrollment process share the benefits of 100 percent renewable 

electricity and lower energy costs with other AEC enrollees.  

The community solar and stor age system tracks th e overall production and distribution of 

energy by using smart load management, optimizing customer load through demand response 

programs to help balance grid needs, and providing customer -site energy management 

resources through access  to an intuitive ene rgy management system (EMS).  

IDER Technology Assumptions  

Table 10 summarizes the AEC system design requirements at an estimated construction cost of 

$26.2 million.  

Table 10: AEC System Design 

 

The technology used in the system include s PV panels, inverters that connect the solar system 

to the SCE distribution system, batteries for storage and dispatch of electricity to the 

distribution grid . The system also includes  intelligent energy management systems  that can sell 

excess energ y to t he grid whole sale markets, and d epending on the final design, electric vehicle 

charging stations combined with a community EV car -sharing program. Technology design 

assumptions are shown in Table 11 . 

Table 11: IDER Technology Assumptions for Community Solar and Storage 

PV Panel Efficiency = 20.3 percent or better  

Power Temperature Coefficient = -0.35  

Annual Degradation = -0.4 percent per year  

Lifetime = 25 years  

Cost = $2.14k per kW for rooftop and $3.6K 

per kW for canopies  
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Inverter  Type = String smart inv erter allowin g 

islanding of customer premise in case of grid 

outage  

Lifetime = 15 years  

Efficiency = 98 percent  

Cost = $300/kW  

Battery  Depth of Discharge w/o degradation = 100  

percent  

Lifetime = 3,000 cycle  

Cost = $370 per kWh  

Round trip efficiency = 85  percent  

Smart charging where the charge rate 

depends on the available capacity of the local 

grid  

EV Community EV charging infrastructure 

incorporating smart charging  

Charge rate depends on the available capacity 

of the local grid  

Allow compatible EVs to supply energy to 

compatible buildings during grid outages  

Community Energy Management System  Continuously balancing local energy 

production with energy demand of selected 

site; buy additional energy from grid if local 

supply insufficient  

Downloadable softwa re application to track 

and manage energy use  

Sell excess energy to the grid in ancillary 

wholesale markets (if there are excess local 

supplies)  

Coordinate with SCEõs local grid operation to 

maximize local distribution efficiency and 

rel iability  
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IDER Si te Assumptions and Selection  

The assumptions related to site selection are as follows:  

¶ Located within SCE service area  

¶ Located on County of L os Angeles  (1st district) owned sites in unincorporated areas or 

BUSD campuses  or both  

¶ Within proximity of an elect ric grid substation  

Figure s 14 and 15 show examples of mapping conducted to assess the potential for various 

county -owned parcel s to accommodate the re quired generation capacity and to interconnect to 

the grid.  

Figure 14: AEC Community Solar Potential Focus 
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Figure 15: AEC Project Site Grid Capacity Focus 

 

IDSM ð Energy Efficiency Upgrades  
The AEC design incorporates deep energy efficiency upgrades of participating buildings at no 

upfront cost to the participant. The baseline energy usage for participan tsõ homes will be 

determined in accordance with A ssembly Bill  802 (Williams, Chapter 590, Statutes of 2015) 

methodologies (expected to be ado pted by the CPUC in 2018). Pre -and post -retrofit financial 

models will identify estimated costs and savings to pote ntial participants.  

Table 12 summarizes the presumed retrofit and energy management packages for each 

customer group. Each package includes the estimated cost of the retrofit, the estimated energy 

efficiency savings of the package , and a list of potential  measure types per package. The actual 

measures installed will depend on the unique characteristics and conditions at each 

participating site . 

Table 12: IDSM Retrofit Package per Building Type 

IDSM Retrofit and Energy 

Management Package per 

Residential SF  

Retrofit  

¶ Estimated Cost = $12,764 per site  

¶ Estimated energy efficiency saving = 25 percent  

¶ Measures  

o Home energy management system  

o Smart prog rammable, connected , and DR -enabled 

thermostat  

o High  efficiency  water heater  

o Pool pump  (if applicable)  

o Smart power strips  
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o Duct insulation & sealing or replacement with 

insulation  

o High  efficiency  and DR -enabled heat pump HVAC 

system  

o Low-flow shower heads and kitchen faucet  

o Smart Internet -connected sprinkler controller (if 

applicable)  

o Referrals to incentives for applian ce replacement, 

windows , and other energy -saving opportunities  

Energy Management  

¶ Deploy in each participating household  

¶ Connecting customer home to a secured cloud -based 

AEC service portal  

¶ Connection between customer home and AEC service 

provider to enab le tailored energy services for each 

customer  

¶ Cloud -based 

¶ Community connected  

¶ DR enabled  

¶ Home energy gateway  

¶ Engage customers on customerõs smartphone or 

smartTV  

¶ Track customer responses with customer energy 

consumption  

IDSM Retrofit Package per 

Residenti al MF 

Retrofit  

¶ Estimated Cost = $27,417 per site  

¶ Estimated energy efficiency saving  = 25 percent  

¶ Measures  

o Home energy management system  

o Smart programmable, connected , and DR -enabled 

thermostat  

o High  efficiency  water heater  

o Pool pumps (if applicable)  

o Smart power strips  

o Duct insulation & sealing or replacement with 

insulation  

o High  efficiency  and DR -enabled heat pump HVAC 

system  

o Low-flow shower heads and kitchen faucet  

o Smart Internet -connected sprinkler controller  
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o Referrals to incentives for appliance replace ment, 

windows , and other energy -saving opportunities  

Energy M anagement  

¶ Deploy in each participating household  

¶ Cloud -based 

¶ Personal information device connected  

¶ Community connected  

¶ Behavior driven  

¶ DR enabled  

¶ Home energy gateway  

¶ Engage customers on custome rõs smartphone or 

smartTV  

¶ Track customer responses with custome r energy 

consumptions  

IDSM Retrofit Package per 

Primary School  

Retrofit  

¶ Estimated Cost = $213,679  

¶ Estimated energy efficiency saving = 15 percent  

¶ Measures  

o Campus energy management system  

o Light ing & occupancy sensors linked to HVAC and 

lighting  

o Interior LED lighting  

o Campus retrocommissioning including water 

audits  

Energy M anagement  

¶ Deploy in each participating school  

¶ Cloud -based 

¶ Personal information device connected  

¶ Community connected  

¶ Behavior driven  

¶ DR enabled  

¶ Building energy gateway  

IDSM Retrofit Package per 

Secondary School  

Retrofit  

¶ Estimated Cost = $391,437  

¶ Estimated energy efficiency saving = 15 percent  

¶ Measures  

o Campus energy management system  

o Lighting & occupancy sensors linked to HVAC  and 

lighting  
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o Interior LED lighting  

o Campus retrocommissioning including water 

audits  

Energy Management  

¶ Deploy in each participating school  

¶ Cloud -based 

¶ Personal information device connected  

¶ Community connected  

¶ Behavior driven  

¶ DR enabled  

¶ Building energy g ateway  

 

EV Infrastructure and Community Rideshare  
Many disadvantaged communities in California are severely affected  by air pollution, limited 

mobility, and the high costs of vehicle ownership. The Avocado Heights/Bassett community is 

no exception. Provid ing AEC part icipants with access to zero -emission transportation options is 

an important step toward addressing these challenges.   

The AEC design proposes to install EV infrastructure as part of implementing  the community 

solar and storage systems at desi gnated publi c sites that will serve as the locations for EV 

charging sites. A detailed design of the EV charging infrastructure will be completed in 

conjunction with Phase II of the grant, however  the current AEC design already assumes 

increased EV vehicle  use by AEC participants as part of electricity demand estimates.   

The design also includes a proposed community  EV ridesharing  (CEVR) program that would be 

available to AEC participants. It would be a new and convenient way for AEC participants to 

access zero -emissi on cars and electric bikes, as needed, to go to work, run errands, go to 

appointments, and attend meetings.  

The CEVR concept being explored anticipates a partnership with rental car agencies and car 

dealers that would donate or greatly discoun t pricing fo r used EV vehicles that could be used in 

the program. The donated or discounted EV vehicles would be made available to CEVR drivers, 

working through established ridesharing companies, who would provide the service to AEC 

participants. The CEVR design would  include a mobile app for AEC participants, linked to 

existing rideshare apps, to register for and access the zero -emission rideshare services. In 

addition to EV cars, an electric bike share or an electric bike rebate program or both would be 

made availabl e to AEC participants.  

The installed EV charging sites would be made available to the public in addition to supporting 

the CEVR program. The number of EV charging stations at each site will depend on the number 

of AEC participants, CEVR drivers , and expect ed energy consumption. Estimates on the need for 

EV chargers will account for community growth and increased use of the CEVR service. After 
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initial start -up and testing, the project team  envision s that the CEVR program could be 

expanded to incl ude other el igible community residents.  

Since the AEC must  maintain ZNElec status with the EV chargers, a fee structure should  be 

developed to ensure that the CEVR is economically sustainable and the community solar and 

storage systems can still meet the n eeds of the AEC. The project team  anticipate s that the AEC 

participants and CEVR drivers could receive discounted or free charging while the public would 

pay for charging.  

When combined with the other benefits for AEC participation, including community sol ar and 

stora ge, energy efficiency upgrades, and smart energy management systems, the EV charging 

sites and CEVR offer additional and significant other shared benefits in the form of reduced air 

emissions, greater mobility, reduced costs of vehicle ownershi p, and suppo rt for local green 

jobs and businesses.  

The opportunity to incorporate an EV charging infrastructure and a car/bike sharing program 

was identified later in the AEC design process in conjunction with the countyõs efforts to 

construct additional EV charging stations. Detailed plans for the proposed design will be 

included in the Phase II proposal. As a result, the AEC team will conduct additional outreach on 

the community car/bike share project at the start of the implementation process to solicit  

feedback fr om the community on how to best structure such a program.  

AEC Participants  
Participants in the AEC include a targeted number of single -family and multifamily households 

and the Bassett Unified School District. Participants will opt -in to the AE C through an  

enrollment process to receive be nefits from the various onsite integrated demand -side 

management (IDSM) measures and community solar and storage measures. Successful 

implementation of the project will require a robust community education and engagement 

campaign to promote and acquire membership in the AEC. A comprehensive enga gement 

strategy for the Avocado Heights/ Bassett community has been designed and implemented as 

part of the project.  

In exchange for no upfront costs for participati ng in the AEC, participants must:  

¶ Enroll in the AEC . 

¶ Be SCE/SoCalGas ratepayers in the pilot area . 

¶ Inst all energy efficiency retrofits . 

¶ Participate in evaluations/audits .  

¶ Agree not to opt out of CPASC for the  duration of the project period . 

The projected type an d number of participating buildings and participants per customer class 

are summarized in Table 1 3. 
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Table 13: Size and Composition of Participating Buildings 

 

Residential  

Table 14  provides an overvie w of the type, cost, and impact of proposed single -fam ily and 

multifamily retrofit packages.  

Table 14: Single-Family and Multifamily Retrofit Package Overview 

 

Institutional  

Table 15 includes the type, cost, and effect  of the retrofit package offerings pr oposed for BUSD.  
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Table 15: Bassett Unified School District Retrofit Package 

 

Project Cost  
The proposed AEC design initial construction cost s are estimated  at $26.2 million, with a net 

present value (NPV) of total energy expenditures of $43.1 million. The net present value of total 

energy expenditures in t he baseline community is $73.2 million. The NPV of the total 

expenditure reduction benefits by the AEC comm unity is estimated at $30  million. Table 16 

summarizes the project costs and benefits.  

Project implementation will include develop ing  design and cons truction documents, permitting, 

interconnection requirements and fees, construction and installation costs of solar , and storage 

systems, program administration, financial incentives, and implementation costs for energy 

efficiency retrofits . 

Table 16: AEC Design Project Cost 

 

Energy/GHG Reduction Estimates  
Tables 17, 18, and 19 summarize the energy and GHG emi ssions reductions associated with the 

AEC design, based on a zero -net -electricity approach. Results show a 64 percent reduction in 

GHG emissions over  25 years over current baseline. The capital cost of this design is $26 

million, with an NPV of total energ y expenditures of $43 million.  
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This design case has the lowest initial capital requirement and generates more than  60 percent 

reduction in GHG emiss ions. It is feasible from a regulatory and market perspective and 

represents the best current approach for the AEC design.  

Table 17: Energy and GHG Emissions Data ï Zero-Net Electricity 

 

Table 18: Environmental Impact ï Zero-Net Electricity 

 

 

 

 

 


